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INTRODUCTION 


Tests  of  a variety  of  conventional  ar3g~embedroent  anchors  have  been 
conducted  in  sand  at  Port  Hueneme,  CA  and  m mud  at  Indian  Island,  WA- 
These  tests  were  performed  to  evaluate  the  performance  and  suitability 
of  several  Navy  and  commercial  anchors  and  to  provide  data  to  enable 
anchor  selection  for  various  applications. 

The  tests  were  sponsored  by  the  Naval  Sea  Systems  Command  (NAVSEA) 
and  the  Na  al  Facilities  Engineering  Command  (NAVFAC).  Specific  purposes 
of  the  overall  test  program  were: 

1.  To  define  the  performance  of  the  Two-Fluke  Balanced  Anchor 
currently  in  use  on  some  Navy  submarines. 

2.  To  define  the  performance  of  the  MOORFAST  Anchor,  currently  in 
use  on  the  Navy  TATF., 

3.  To  provide  comparative  performance  data  for  tfte  Navy  5TAT0  and 
MOORFAST  anchors  in  sand  to  guide  anchor  selection  for  the  McCann  Submarine 
Rescue  chamber  mooring  system. 

4. ;  To  provide  performance  data  for  selected  high  efficiency  anchors 
that  could  satisfy  *be  requirements  for  higher  capacity  Navy  fleet 
moorings .; 

This  report  briefly  describes  the  test  procedures  employed  at  Port 
Hueneme  and  Indian  Island,  provides  deta  plots  of  each  anchor  test,  and 
includes  a preliminary  analysis  of  the  data. 

These  data  and  data  from  previous  test  programs  conducted  for 
NAVFAC  and  NAVSEA  (Ref  1 through  4)  are  being  more  thoroughly  analyzed 
under  an  ongoing  program  to  develop  procedures  to  predict  anchor  holding 
capacity  as  a function  of  seafloor  engineering  properties. 


TEST  PROGRAM 
Locations 


Port  Hueneme.  The  seafloor  material  at  this  site  consisted  of  a 
poorly  graded  dense  sand  (SP  classification)  with  an  approximate  bulk 
wet  density  of  130  lb/ft3.  Grain  size  curves  for  samples  recovered 
with  a diver  held  core  sampler  are  provided  by  Figure  1 > 

Indian  Island.  Previous  anchor  tests  (Ref  1,  2,  4)  had  been  con- 
ducted at  this  site  in  Puget  Sound,  Washington.  The  site  was  selected 
for  this  series  of  tests  because  site  surveys  and  soil  analysis  data 
were  available,  considerable  anchor  test  data  were  available  for  com- 
paiison,  and  floating  support  was  again  available  from  the  Washington 
State  Army  National  Guard.  The  seafloor  soil  is  a normally  consolidated 
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organic  silty  clay  of  high  plasticity.;  The  soil  shear  strength  increases 
almosc  linearly  from  0 at  the  surface  to  1-1/2  psi  at  22  feet  or  about 
10  psf/ft  of  depth.  The  strength  profile  is  plotted  as  Figure  2. 

Figure  3 presents  the  grain  size  curve  which  shows  almost  equal  distribu- 
tion between  silt  and  clay  size  particles. 

Anchors 


The  following  anchors  were  tested:; 


Location 


Port  Huenerae 


Indian  Island 


Anchor 

Nominal  Weight, 
lb  (kg) 

Two-Fluke  Balanced 

8,000 

MOORFAST 

3,000;  6,000 

STATO 

3,000 

BRUCE  Twin-Shank 

(500) 

Two-Fluke  Balanced 

8,000 

MOORFAST 

6,000 

BRUCE  Twin-Shank 

(500) 

PRISMA  with  Cutter 

1,895 

STEVFIX 

(5,000) 

WISHBONE 

25;  60 

Appendix  A provides  dimensions  of  all  tested  anchors. 

The  8,000-pound  Two-Fluke  Balanced  Anchor  was  tested  both  with  and 
without  ball  guide.  This  anchor  was  developed  by  the  British  Admiralty 
and  was  designated  the  AC  (Admiralty  Cast)  submarine  anchor.  The  anchor 
with  its  ball  guide  is  shown  in  Figure  4.,  The  ball  guide,  which  weighs 
1,800  pounds,  is  needed  for  proper  anchor  storage  in  the  submarine  hull. 
The  ball  guide  carries  a spigot  which  is  arranged  to  correctly  orient 
the  anchor  just  before  its  entry  into  the  hull.  The  anchor  is  pulled 
until  the  anchor  crown  is  flush  with  the  hull.  The  ball  guide  adds 
considerably  to  the  anchor  weight  and  undoubtedly  reduces  the  penetrabi- 
lity of  the  anchor.  For  other  than  submarine  applications,  the  bail 
guide  may  not  be  needed;  thus,  it  was  tested  both  with  and  without  the 
ball  guide. 

The  MOORFAST  anchor  (Figure  5)  is  being  used  and  is  proposed  for 
use  by  the  Navy  for  various  other  applications.  The  MOiRFAST  is  similar 
in  appearance  to  the  STATO,  but  for  equal  weights,  the  MOORFAST  anchor 
has  about  half  the  STATO’ s fluke  area.  MOORFAST  anchor  performance  is 
advertised  as  similar  to  the  STATO;  however,  with  the  large  differences 
in  size,  this  would  be  unlikely.  Two  sizes  of  MOORFAST  (3,000  and  6,000 
pounds)  were  provided  by  BALDT,  Inc.,  for  trials  in  sand  and  mud  seafloors 

A 3,000-pound  STATO  was  tested  to  evaluate  the  effects  of  a stabil- 
izer modification  on  performance..  For  a possible  application  in  the 
Submarine  Chamber  Rescue  System  (Ref  5),  the  anchor  may  be  free-fall 
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deployed.  The  standard,  tapered,  folding  stabilizers  shown  in  Figure  6a 
would  probably  not  survive  free  fall*  The  STATO  in  Figure  6b  was 
modified  to  accept  a clamped-on  5-inch  OD  tube.  Both  the  standard-tapered 
and  pipe  stabilizers  provided  an  extended  anchor  width  of  12  feet.  In 
addition,  the  STATO  fluke  angle  was  reduced  to  32  degrees  in  accordance 
with  the  results  of  previous  tests  in  sand  (Ref  2).-  The  sand  tests  are 
described  herein;  tests  in  mud  are  described  in  Reference  3. 

The  three  anchors  tested  for  possible  application  with  high  capacity 
Navy  fleet  moorings  were  the  BRUCE  Twin-Shank,  PRISMA,  and  the  STEVFIX.; 

The  500  kg  BRUCE  Twin-Shank  with  adjustable  fluke  angle  shown  in  (Figure 
7)  was  tested  previously  in  coral  sand  at  Guam  (Ref  3)  and  a 340-kg 
BRUCE  Twin-Shank  with  fixed  fluke  was  tested  in  mud  at  Indian  Island 
(Ref  1),  The  PRISMA  anchor  is  a new  adjustable  fluke  mooring  anchor 
manufactured  by  Vrijhof  Anchors.-  It  was  designed  to  be  control-lowered 
to  the  seafloor  and  to  achieve  deep  penetration  because  of  its  streamlined 
shape.  The  twin  shank,  hollow  fluke  design  provides  a large  fluke  area 
per  unit  weight.  The  PRISMA  anchor  shown  in  Figure  8 was  provided  with 
a cutter  to  allow  deeper  penetration  and  recovery  by  chain  chaser.  The 
anchor  alone  weighed  1,420  pounds  and  with  cutter  weighed  1,875  pounds., 

A 5,000-kg  STEVFIX  was  also  provided  by  Vrijhof  for  testing  (Figure  9 
shows  a smaller  version  of  the  STEVFIX).  Two  small  boat  WISHBONE  anchors 
(25-  and  60-pound  noi  ,nal  weights)  were  provided  by  NAVSEA  for  testing 
in  mud.  As  shown  in  Figure  10,  these  anchors  were  quite  small  and 
required  a different  testing  procedure  than  for  the  larger  ship  anchors. 


TEST  PROCEDURES  AND  EQUIPMENT 

The  test  setup  used  at  Port  Hueneme  is  shown  schematically  by 
Figure  11.,  A slightly  different  setup  was  used  at  Indian  Island.  At 
Indian  Island  the  test  mooring  leg  was  comprised  only  of  2-  and  3-inch 
chain,  and  the  back  anchor  was  a 30QE  propellant-embedded  anchor  fluke 
(not  a 9,000-pound  STATO  anchor  as  shown  in  Figure  11). 

Each  anchor  tested  was  instrumented  to  determine  anchor  depth, 
anchor  shank  pitch,  anchor  roll,  and  anchor  load  (see  Figure  12).  The 
load  cell  is  the  slender  object  attached  between  the  end  of  the  shank 
and  the  mooring  chain.  The  instrument  package  ’S  located  on  the  shank 
and  contains  a pressure  transducer  to  measure  anchor  depth,  inclino- 
meters to  measure  shank  pitch  and  anchor  roll,  all  signal  conditioning 
equipment,  and  the  load  cell  amplifiers.  A hose  attached  to  the  pressure 
transducer  was  buoyed  off  to  ensure  that  its  bitter  end  remained  in  the 
er  column  to  prevent  false  depth  readings.  The  anchor  measurement 
system  was  connected  to  the  instrument  shack  onboard  the  YC  barge  via  a 
1 ,000-foot-long,  six-conductor  electrical  cable.  Mooring  line  load  and 
mooring  line  angle  at  the  barge  and  barge  displacement  relative  to  a 
fixed  spar  buoy  were  also  recorded.  These  data  are  needed  to  calculate 
true  anchor  drag  distance  as  well  as  to  determine  the  contribution  of 
the  bottom  resting  chain  to  mooring  capacity. 

Anchor  loading  was  accomplished  by  a 100-ton  hydraulic  cable  puller 
that  pulled  the  YC  test  barge  toward  the  restraint  mooring  anchor.  The 
lest  anchor  was  pulled  at  about  2 ft/min  to  peak  load,  until  the  anchor 


became  unstable  or  until  anchor  load  reached  110,000  pounds  in  mud  at 
Indian  Island.;  Above  110,000  pounds  the  barge  crane  could  not  break  the 
anchor  out  of  the  mud  seafloor.;  In  sand,  breakout  loads  were  small, 
typically  less  than  30%  of  anchor  load,  thus  anchor  stability  controlled 
test  termination. 

The  test  procedures  used  have  evolved  during  a 3-year  period.  In 
general,  the  data  recovery  rate  has  improved,  but  problems  still  occurred 
with  the  depth  measurements,  particularly  at  Indian  Island  where  good 
depth  data  was  recovered  in  only  2 (note  tests  5 and  12,  Appendix  C)  out 
of  10  tests.  The  pressure  transducer  line  continually  became  kinked  or 
blocked  with  mud.  Final  anchor  depth  was  recorded  for  one  other  test 
(note  test  2,  Appendix  C)  after  the  pressure  hose  apparently  became 
unkinked . 

At  Port  Hueneme,  depth  measurements  were  recorded;  however,  a few 
seem  questionable  (note  tests  6 and  7 of  Appendix  B where  the  shank  tip 
moved  above  the  seafloor).  The  seafloor  did  have  an  average  slope  of 
1:50;  and  this  could  have  varied  locally,  causing  some  of  the  sudden 
anchor  depth  changes  that  were  recorded.  The  depths  are  referenced  to  an 
initial  value  taken  by  depth  recorder  and  by  leadline  for  backup.  A 
1:50  slope  line  is  drawn  on  each  test  plot  in  Appendix  B to  provide  a 
better  reference  for  anchor  depths.. 

The  test  procedure  and  equipment  for  the  WISHBONE  anchors  were 
substantially  different  than  for  the  larger  ships'  anchors.  Total  deck 
load  was  the  only  measurement  taken  during  testing.;  A 100-foot  length 
of  3/8-inch  wire  was  placed  between  the  anchor  and  the  1-inch  winch  wire 
to  ensure  that  embedment  was  not  inhibited..  The  test  anchor  was  pulled 
away  from  the  test  barge  by  a small  boat  and  lowered  to  the  seafloor.. 
Sufficient  wire  was  pulled  off  the  winch  drum  to  prevent  any  uplift  of 
the  anchor  shank  at  peak  load.,  A minimum  8:1  scope  was  used.;  Each 
anchor  was  pulled  at  about  10  ft/min  to  peak  load.  Only  two  tests  could 
be  performed  with  each  anchor  because  of  time  constraints. 


PORT  HUENEME  TEST  RESULTS 
Chain 


Chain  resistance  was  approximately  measured  during  each  anchor 
test.;  Just  prior  to  the  anchor's  beirg  loaded,  measured  deck  load  is 
totally  attributed  to  chain  resistance.  Chain  efficiency  (based  on 
in-water  weight)  determined  for  each  anchor  test  varied  from  about  0.95 
to  1.8  with  an  average  value  of  1.4,  Large  variations  were  also  noted 
at  San  Diego  and  Guam  (Ref  1,  2,  3)  and  could  be  due  to  seafloor  surface 
density  and  strength  variations,  chain  leg  straightness,  and  to  some 
uncertainty  as  to  when  the  anchor  was  first  loaded.  In  addition  to  the 
combined  anchor/ chain  tests,  the  chain  leg  alone  was  pulled  while  total 
deck  load  and  line  angle  were  recorded.  The  static  chain  efficiency 
based  on  in-water  weight  was  1.88.  With  drag,  efficiency  decreased  to 
as  little  as  1.27  and  averaged  1.4.  The  chain  was  left  overnight  and 
pulled  the  next  morning.  Static  efficiency  was  1.7;  efficiency  again 
decreased  to  an  average  of  1.4  during  drag.  It  is  clear  that  the-e  is 
no  unique  chain  efficiency  for  Port  Hueneme  sand  or,  undoubtedly,  for 
other  sands.  The  maximum  efficiency  recorded  during  the  chain  test  was 
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comparable  to  the  chain  efficiency  determined  from  the  first  anchor  test 
conducted  each  morning.:  Calculations  of  anchoring  efficiency,  which 
include  the  resistances  of  anchor  and  buried  chain  but  excludes  the 
chain  lying  on  the  seafloor,  assumed  a chain  efficiency  of  1.4.  Use  of 
the  lowest  recorded  efficiency  of  1.27  would  have  resulted  in  higher 
estimates  of  anchoring  efficiency.  Results  are  shown  in  Table  1 for  all 
Port  Hueneme  tests.; 

The  substantial  effect  of  chain  on  total  anchoring  resistance  was 
noted  previously  (Ref  1 through  4).  This  effect  is  illustrated  in 
Figure  13  where  total  load  at  the  deck  is  plotted  against  load  at  the 
anchor.  The  difference  in  load  is  attributed  to  chain  on  and  in  the 
seafloor,-  The  interesting  feature  of  the  plot  is  that  the  data  for  Port 
Kueneme  sand,  San  Diego  sand,  and  Guam  coral  sand  all  plot  within  the 
same  general  scatter  band  even  though  the  weight  of  chain  on  the  sea 
floor  during  tests  and  the  anchor  types  and  weights  were  substantially 
different . 

All  Port  Hueneme  data  are  plotted  while  only  a few  typical  tests 
from  San  Diego  and  Guam  are  plotted.  All  the  tests  from  Guam  and  San 
Diego  fell  within  the  same  range. 

The  right  side  of  Figure  13  lists  approximate  chain  weights  for  the 
three  sites  as  a function  of  total  load.;  Referenced  to  the  plotted 
45-degree  line,  its  apparent  that  the  chain  resistance  increases  with 
anchor  load  even  though  chain  weight  on  and  in  the  seafloor  decreases. 
This  indicates  that  the  resistance  of  that  portion  of  the  chain  that  is 
buried  by  the  downward  force  of  the  anchor  shank  is  substantially  greater 
than  would  be  anticipated,  based  upon  simple  chain  drag  tests.  For 
example,  at  about  70  kips  total  load,  3,000  pounds  of  chain  at  San  Diego 
prouuced  30,000  pounds  of  resistance,  5,000  pounds  at  Guam  produced 
25,000  pounds,  and  13,000  pounds  at  Port  Hueneme  produced  28,000  pounds. 
Chain  resistances  are  comparable,  yet  weight  of  chain  in  contact  with 
the  seafloor  varied  by  more  than  a factor  of  4. 

At  first  glance,  the  data  scatter  of  Figure  13  seems  large;  however, 
the  scatter  is  reduced  considerably  when  the  resistance  of  the  chain  on 
the  seafloor  is  subtracted  from  the  total  load  to  get  anchoring  load. 
Chain  resistance  is  determined  by  multiplying  the  calculated  weight  of 
chain  lying  on  the  seafloor  by  the  average  measured  chain  efficiency  at 
that  site.  Maximum  effective  anchoring  load  is  shown  encircled  for  the 
various  tests  plotted.  The  lower  limit  of  anchoring  load  (anchor  and 
buried  chain)  versus  anchor  load  is  described  approximately  by  anchoring 
load  = 1.28  anchor  load.  Stated  another  way,  the  chain  seems  to  hold 
about  20%  of  the  total  anchoring  load.  This  simplified  relationship  was 
checked  against  San  Diego  tests  to  total  loads  of  140,000  pounds,  and  it 
remained  valid.  This  relationship  is  being  evaluated  further  before  it 
is  incorporated  into  any  empirical  predictive  scheme.  Data  from  ongoing 
model  tests  and  a more  thorough  analysis  of  the  field  test  data  will 
enhance  the  understanding  of  the  chain  effect. 

Performance  of  Anchors 


Performance  data  for  the  15  anchor  tests  in  sand  are  summarized  in 
Table  1,  Principal  items  listed  in  the  table  are  the  efficiency  of  the 
anchor  alone  (load  at  the  anchor/anchor  weight)  ard  the  anchoring  effi- 
ciency (anchoring  load/anchor  weight).  Perform* uce  of  the  various 
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anchors  tested  is  described  in  more  detail  in  the  following  paragraphs. 

All  reduced  test  data,  in  the  form  of  data  listings  and  data  plots,  are 
provided  in  Appendix  B. 

Two-Fluke  Balanced  Anchor.  Test  results  for  the  8,000-pound  Bal- 
anced anchor  with  and  without  ball  guide  are  presented  in  Figures  14  and 
15,  respectively,  and  then  combined  in  Figure  16.  The  duplication  of 
results  for  each  series  of  tests  was  excellent.  The  total  horizontal 
component  of  mooring  load  and  the  load  at  the  anchor  are  plotted  versus 
true  anchor  drag  distance.;  The  large  and  consistently  increasing  contri- 
bution of  the  chain  to  total  mooring  load  is  indicated  by  the  vertical 
distance  between  total  and  anchor  load  curves.  Data  for  the  two  tests 
of  the  Balanced  anchor  without  ball  guide  (Figure  15)  were  recorded  for 
only  20  feet  of  drag  when  linearity  problems  occurred  with  the  instrumen- 
tation. Unfortunately,  this  was  not  noted  at  the  time.  However,  based 
upon  the  shapes  of  the  curves,  the  ultimate  capacity  of  the  anchor  was 
being  approached. 

As  snown  in  Figure  16,  the  behavior  of  the  Balanced  anchor  with  and 
without  ball  guide  is  similar.  Maximum  anchor  capacity  is  achieved  in 
30  to  40  feet  of  drag  and  is  about  50,000  pounds  for  the  anchor  with 
ball  guide  and  is  projected  to  be  similar  for  the  anchor  without  ball 
guide.  The  interesting  difference  in  the  curves  is  that  the  chain 
effect  appears  to  be  greater  for  the  anchor  without  ball  guide.  The 
ball  guide  minimizes  the  ability  of  the  anchor  to  depress  the  chain  into 
the  seafloor  and  thus  increase  the  frictional  resistance  of  the  chain.; 
Although  anchor  behavior  was  similar  and  total  mooring  loads  are  approx- 
imately similar,  the  holding  efficiencies,  as  recorded  in  Table  1,  are 
not  similar  because  of  the  high  added  weight  of  the  ball  guide.  Effi- 
ciencies based  on  total  weight  averaged  8.6  for  t'.e  anchor  without  ball 
guide  and  6.4  for  the  anchor  with  ball  guide.  Based  upon  the  expected 
increase  in  anchor  load  to  about  50,000  pounds,  projected  maximum  effi- 
ciency for  the  anchor  without  ball  guide  would  approach  10  in  sand. 

Based  on  nominal  weight  of  8,000  pounds  for  the  anchor  with  ball  guide, 
efficiency  was  7.9.  The  Balanced  anchor  (AC-17)  was  tested  by  the 
British  Admiralty  (Ref  6)  in  a mixture  of  sand,  shingle,  and  clay. 

Average  anchoring  efficiency  for  the  anchor  without  ball  guide  was  8.5, 
which  agrees  well  with  the  recent  NCEL  test  results. 

In  sand  the  Balanced  anchor  was  stable  with  drag,  developed  holding 
capacity  rapidly,  and  achieved  approximately  the  same  ultimate  capacities 
with  and  without  ball  guide.  However,  where  in-hull  stowage  is  not  a 
requirement,  the  ball  guide  contributes  to  weight  and  anchoring  efficiency 
penalties  and  should  not  be  used. 

MOQRFAST  Anchor.  Results  for  the  3K  and  6K  MOORFAST  anchors  are 
presented  in  Figures  17  and  18.  Total  horizontal  mooring  load,  anchor 
load  (3K  anchor  only),  and  anchor  rotation  are  plotted  versus  anchor 
drag  resistance.  The  3K  test  results  are  almost  identical.  The  anchor 
began  to  roll  at  about  5 feet  of  drag  and  never  fully  embedded.  Results 
for  the  6K  anchor  were  similar.  Measured  efficiencies  were  about  8 for 
the  3K  and  6 for  the  6K  anchors.  Based  on  previous  experience,  both 
anchor  sizes  tested  performed  as  if  the  fluke  angles  were  too  large. 
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For  this  situation,  penetrating  resistance  exceeds  anchor  penetrating 
force  before  the  anchor  flukes  are  fully  embedded.  With  continued  load, 
the  anchor  drags  horizontally  with  no  further  embedment.:  A small  pressure 
variation  on  the  flukes  can  produce  an  unbalanced  moment,  which  causes 
the  anchor  to  rotate  until  the  anchor  stabilizer  contacts  the  seafloor 
(see  Figure  19).  The  anchor  will  continue  to  drag  in  that  position.; 
Discussions  with  civilian  users  of  the  MOORFAST  anchor  have  indicated 
similar  problems  in  hard  soils.-  A reduction  in  the  fluke  angle  from  34 
degrees  to  about  28  degrees  for  a 45,000-pound  MOORFAST  in  conjunction 
with  a stabilizer  length  extension  led  to  substantial  anchoring  improvement 
for  a recent  hard  soil  anchoring  situation  off  Alaska.;  For  Navy  use,  a 
reduction  in  fluke  angle  to  about  28  degrees  is  recommended  and  is 
easily  made  by  enlarging  the  wedge  insert  provided  with  each  anchor. 

Added  discussion  on  fluke  angle  requirements  is  provided  later  i.i  the 
Penetrating  Angle  in  Sand  and  Tripping  Angle  sections. 

STATO  Anchor.;  Results  for  the  five  tests  conducted  are  plotted  in 
Figure  20.  Results  fcr  each  test  are  very  similar,;  Anchor  efficiency 
was  about  8,  and  anchoring  efficiency  was  about  12.  In  each  case,  the 
anchors  ceased  penetrating  and  began  to  rotate  after  a few  feet  of  drag. 

All  test  anchors  had  a 32-degree  fluke  angle  and  extended  stabilizers. 

The  test  results  show  that  this  fluke  angle  was  excessive  and  resulted 
in  performance  similar  to  that  described  for  the  MOORFAST  anchor.  At 
first,  this  was  surprising,  bi  t after  comparison  with  the  previous 
results  of  tests  at  San  Diego,  it  became  apparent  that  a further  reduc- 
tion in  STATO  fluke  angle  was  necessary  for  satisfactory  performance  in 
dense  sand. 

San  Diego  results  are  presented  in  Figure  21,.  Except  for  test  4/14, 
the  beuavior  of  the  STATO  for  all  the  tests  at  San  Diego  is  very  similar 
to  the  behavior  of  the  STATO  in  Port  Hueneme  sand.  Peak  anchoring  resistance 
was  in  the  50-  to  60-kip  range.  The  one  exception  was  test  4/14  where 
the  STATO  anchor  had  a 32-degree  fluke  angle,  extended  stabilizers,  and 
achieved  a peak  anchoring  resistance  of  100  Kips.  For  the  next  test 
(5/15)  the  STATO  had  32-degrees  fluke  angle,  normal  stabilizer  and 
showed  the  same  instabilities  noted  with  the  STATO  with  a 37-degree 
fluke  angle  and  normal  stabilizers.  Based  on  this  limited  data,  it  was 
tentatively  concluded  that  both  the  32-degree  angle  and  extended  stabilize’-s 
were  needed  for  good  STATO  performance  in  sand.  The  Port  Hueneme  results 
suggest  that  that  conclusion  was  premature.  It  appears  that  for  the 
3,000-pound  STATO  the  32-degree  fluke  angle  was  very  close  to  being 
suitable;  in  test  4/14  it  was,  in  test  5/14  it  was  not,  and  in  all  Port 
Hueneme  tests  it  was  not. 

These  results,  except  test  4/14  at  San  Diego,  are  all  in  contradic- 
tion to  previous  results  reported  by  Towne  (Ref  9).  In  T^wne's  tests, 
there  was  no  evidence  of  instability  or  inability  to  fully  penetrate, 
based  on  the  smooth  and  continually  increasing  load-drag  distance  curves 
reported.  In  an  effort  to  understand  why  Towne' s results  differed  from 
those  of  the  present  tests,  his  test  procedures  were  studied.  It  was 
noted  that  all  of  Towne' s tests  in  sand  were  conducted  in  deeper  water 
(>  70  feet)  than  the  present  tests  (30-50  feet)  off  the  west  jetty  at 
Port  Hueneme.  Due  to  wave  action,  seafloor  sand  density  should  increase 
as  water  depth  decreases.  Further  corroboration  that  the  soil  density 
was  less  for  Towne' s tests  than  fo*  the  recent  tests  came  from  the 
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results  of  chain  pull  tests.-  Towne's  tests  showed  an  average  chain 
efficiency  of  1.2  compared  to  1.4  for  the  recent  test.  Sand  density  is 
directly  related  to  the  soil  friction  angle  and  therefore  soil  strength. 

As  soil  strength  increases,  the  anchor  fluke  angle  needed  to  enable  full 
penetration  decreases.-  Thus,  it  is  concluded  that  the  differences 
between  Towne’s  and  the  present  tests  were  due  to  seafloor  soil  density 
differences.;  Fluke  angle  recommendations  for  the  STATO  and  other  anchors 
are  included  in  the  section  entitled  Penetrating  Angle-Sand .: 

BRUCE  Twin-Shank  Anchor.  The  BRUCE  Twin-Shank  anchor  was  pulled 
twice  at  Port  Hueneme  without  the  instrument  package;  therefore,  only 
deck  load  and  wire  angle  were  recorded.  Results  are  plotted  in  Figure  22 
along  with  the  previously  unpublished  results  of  a single  test  conducted 
in  corally  sand  at  Guam.  At  Guam  the  anchoring  efficiency  was  44,  and 
the  anchor  efficiency  was  31;  at  Port  Hueneme  the  tests  were  stopped 
after  30  feet  of  drag  at  anchoring  efficiencies  of  13  to  14.,  The  excellent 
performance  at  Guam  occurred  on  the  second  try  at  embedment.  In  the 
more  dense  sand  at  Port  Hueneme,  the  anchor  did  not  penetrate.  Subsequent 
to  these  tests,  the  manufacturer  reduced  the  fluke  angle  for  sand  by  5 
degrees  to  correct  the  penetration  problem.  Trials  with  this  modification 
are  scheduled  for  early  1982  in  Europe.; 

Penetrating  Angle  in  Sand 

The  penetrating  angle  as  defined  here  is  the  external  angle  subtended 
by  the  anchor  fluke  and  the  seafloor  and  is  the  minim  im  penetration 
angle  above  which  complete  anchor  fluke  embedment  wilt  not  occur  (see 
Figure  23).  Penetration  angles  for  various  conventional  anchors  are 
plotted  versus  anchor  weight  in  Figure  23  for  the  standard  fluke  angle 
settings  for  the  various  anchors  in  sand. 

The  variation  in  the  STATO  curve  (Figure  23)  shows  that  the  STATO 
design  is  not  exactly  geometrically  similar.  The  practically  straight 
line  plots  for  the  STEVFIX,  STEVDIG,  LWT,  and  Danforth  show  geometric 
similarity.-  Above  6,000  pounds,  the  actual  penetrating  angle  for  the 
STATO  is  among  the  largest  of  the  available  high  efficiency  anchors. 

The  1,000-  to  6,000-pound  sizes  deviate  from  this  and  show  penetrating 
angles  which  reflect  a need  for  reduced  angles  as  anchor  weight  decreases.- 
With  increasing  anchor  size  the  pr^s^ure  exerted  on  the  soil  by  the 
anchor  fluke  increases  as  (weight)  ' < Therefore,  the  critical  penetrating 
angle  should  increase  as  anchor  weight  increases.;  The  STATO  was  developed 
through  field  trials,  and  modifications  to  each  anchor  were  made  as 
necessary  to  optimize  performance  for  the  soil  conditions  at  the  test 
site.  This  empirical  development  method  did  appear  to  be  closing  on  the 
current  solution. 

Wien  the  3,000-pound  STATO  was  recently  tested  at  Port  Hueneme,  it 
had  a 32-degree  fluke  angle  (61. 5-degree  penetrating  angle);  for  this 
situation,  the  anchor  did  not  fully  penetrate  before  becoming  unstable.- 
The  same  anchor  was  marginally  satisfactory  at  San  Diego:  at  62  degrees, 
the  1,000-pound  STATO  performed  poorly;  at  65  degrees,  the  6,000-pound 
STATO  was  marginally  suitable.;  The  200-pound  STATO  with  a 69-degree 
penetrating  angle  was  replaced  by  a Danforth  anchor  on  the  NCEL  dive 
boat  because  the  STATO  did  not  function  consistently  in  Port  Hueneme 
sand  conditions.-  Both  the  3,000-  and  6,000-pound  MOORFAST  anchors 
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penetrated  -y  iu  Port  Hueneme  sand.  The  2,200-pound  STEVDIG  was 
borderline  satisfactory  in  San  Diego  sand.  The  STEVFIX  generally  per- 
formed satisfactorily  in  sand  at  San  Diego  but  did  experience  some 
initial  penetration  difficulty.;  The  lightweight  anchor  types  (LWT  and 
Danforth)  are  considered  to  be  good  sand,  hard  soil  anchors;'  their  low 
penetrating  angles  coupled  with  narrow,  sharp  flukes  are  key  reasons  for 
this  behavior.- 

Additional  guidance  is  provided  in  the  literature  concerning  anchor 
behavior  as  a function  of  fluke  angle..  Reference  10  shows  that  a smooth- 

fluked  anchor  will  penetrate  and  thus  hold  better  than  a rough-fluked 
anchor..  In  addition,  the  optimum  fluke  angle  for  a rough  fluked  anchor 
will  be  5 to  7 degrees  less  than  for  a smooth-fluked  anchor.  Reference  11 
shows  through  model  studies  that  a ribbed  fluke  gave  lower  holding  pull 
than  a smooth  fluke.;  Towne  (ref  9)  was  aware  of  this  but  the  requirement 
to  use  mild  steel  in  the  design  necessitated  ribs  on  the  STATO  for 
structural  strength. 

With  this  as  background,  it  seems  clear  that  the  STATO,  MOORFAST, 
and  very  likely  the  smaller  sizes  of  OFFDRILL  anchors  should  be  modified 
to  display  lower  penetrating  angles  for  good  sand  behavior.;  This  can  be 
accomplished  by  slight  fluke  length  reductions  combined  with  fluke  angle 
reductions  or  by  fluke  angle  reducticns  alone.  In  addition,  for  the 
STATO,  the  flukes  could  be  tapered  more  near  the  end  and  the  full  sides 
of  the  flukes  beveled  to  improve  penetration.  Minor  changes  to  the 
STATO  anchor  are  needed  to  improve  its  behavior  in  sand.  It  appears 
that  a reduction  in  penetration  angle  to  about  59  degrees  for  sizes  to 
15,000  pounds  should  be  suitable.;  Table  3 lists  existing  and  modified 
STATO  fluke  lengths  to  achieve  the  above  penetrating  angles  using  a 
standard  29-degree  fluke  angle  for  sand.;  The  table  shows  small  fluke 
length  changes  with  the  reductions  in  fluke  and  penetrating  angles.  The 
changes  could  be  neglected  without  sacrificing  performance..  Tests  of 
small  STATO  anchors  in  dense  submerged  sand  should  be  performed  to 
substantiate  the  above  recommendations  on  STATO  modifications. 

To  improve  MOORFAST  performance,  a reduction  in  penetrating  angle 
to  at  least  62  degrees  appears  justified  based  on  its  performance,  fluke 
shape,  and  fluke  roughness.  This  could  be  accomplished  by  a simple 
reduction  in  fluke  angle  to  28  degrees  or  by  combined  changes  in  fluke 
angle  and  fluke  length. 

Tripping  Angle 

The  tripping  angle  is  the  angle  the  anchor  fluke  makes  with  the 
seafloor  as  the  anchor  lies  on  the  seafloor.  The  angle  depends  upon 
fluke  length  and  the  height  of  the  anchor  crown.-  For  example,  see  the 
STVT0  anchor  with  attached  mud  palms  in  Figure  6B.,  The  mud  palms  raise 
the  crown  end  of  the  anchor  and  increases  the  angle  (tripping  angle) 
that  the  anchor  flukes  make  with  the  seafloor.  In  the  prior  section  on 
penetrating  angle  in  sand,  anchor  penetration  was  discussed  in  terms  of 
anchor  penetrating  angle.  However,  in  hard  soils,  unless  the  anchor 
flukes  bite  into  the  seafloor  and  cause  the  anchor  flukes  to  open  or 
unless  the  flukes  are  partially  or  fully  pre-opened,  fluke  angle  reduc- 
tion alone  will  not  guarantee  good  anchor  penetrability. 
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If  the  anchor  flukes  do  not  trip,  as  evidenced  by  anchor  car.  cies 
near  anchor  weight  and  the  anchor  cannot  be  control-lowered  to  tec 
seafloor  in  a pre-opened  configuration  in  shallow  water,  the  soil  ath 
the  anchor  flukes  could  be  jetted  out  or,  preferably,  the  anchor  ; a 
could  be  extended  by  a lightweight  pipe  or  plate  construction.  rr’'>  ; 
would  increase  anchor  fluke  tripping  angle  regardless  of  the  anchi : s 
deployed  orientation.. 


INDIAN  ISLAND  TEST  RESULTS 
Chain 


For  this  series  of  tests,  measured  chain  efficiency  (chain  resistance/ 
chain  in-water  weight)  was  reasonably  consistent  and  averaged  0.7.  This 
was  about  25%  lower  than  the  average  for  the  1980  Indian  Island  tests 
(Ref  2).  Load  cells  were  recalibrated  on  site  and  in  the  laboratory  at 
the  conclusion  of  the  test  program  and  all  load  cell  calibrations  were 
still  correct,  thus  the  data  are  felt  to  be  accurate.  The  difference  in 
chain  efficiency  can  be  attributed  to  the  amount  of  time  the  chain  was 
in  contact  with  the  soil.  This  series  of  tests  was  conducted  during  a 
2-1/2  day  span  compared  to  9 days  for  the  1980  tests .:  Typically,  the 
chain  was  left  on  the  seafloor  for  substantially  longer  periods  of  time 
during  the  1980  series  of  tests  which  probably  caused  consolidation  and 
strengthening  of  the  soil  in  contact  with  the  chain.  This  would  result 
in  larger  values  of  static  chain  friction  and  therefore  larger  chain 
efficiency. 

Performance  of  Anchors 


Summary  data  for  the  twelve  large  anchor  tests  at  Indian  Island  are 
listed  in  Table  2.;  The  listed  values  are  self-explanatory  except  for 
some  of  the  values  of  anchoring  efficiency..  Values  of  anchoring  efficiency 
in  Table  2 were  computed  by  subtracting  the  resistance  of  the  chain  on 
the  seafloor  (chain  weight  x 0.7)  from  peak  horizontal  mooring  load  and 
dividing  the  result  by  anchor  weight.;  In  several  instances,  the  anchoring 
efficiency  computed  was  less  than  the  anchor  efficiency;  for  these 
cases,  the  larger  value  of  anchor  efficiency  was  listed.  This  apparent 
discrepancy  can  be  explained  if  the  chain  sliding  efficiency  is  less 
than  the  measured  static  efficiency  of  0..7;  this  was  not  directly  measured 
but  would  be  typical  for  any  seafloor  soil.;  For  a chain  efficiency  less 
than  0.7  the  computed  chain  resistance  would  decrease;  thus,  the  load 
attributed  to  the  anchor  and  buried  chain  would  increase,  resulting  in  a 
larger  calculated  anchoring  efficiency.-  Use  of  static  chain  efficiency 
in  the  calculation  of  anchoring  efficiency  is  admittedly  slightly  conser- 
vative.; All  reduced  data  for  the  Indian  Island  tests  are  provided  in 
Appendix  C. 

Two-Fluke  Balanced  Anchor.  Results  for  the  four  Balanced  anchor 
t ;s  plot  similarly  in  Figure  24.  The  presence  of  the  ball  guide 
aj.  arently  had  little  effect  on  the  performance  of  the  anchor,..  Anchor 
efficiency  varied  from  2.5  to  2.9.  The  anchors  were  stable  with  drag 
but  penetrated  poorly  into  the  seafloor  - about  3 to  4 feet  penetration 
measured  to  the  end  of  the  shank.  Compared  to  the  behavior  of  the  basic 
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St'cHess  anchor,  this  could  indicate  that  the  anchor  flukes  did  not 
trip.  Forerunners  of  the  Balanced  anchor  (AC-17),  the  AC-11,  -12,  and 
-14  experienced  burial  difficulties  in  very  sof'  mud  seafloors  (Ref  12). 
Plotted  fox  comparison  on  Figure  24  are  the  results  of  1980  Stockless 
anchor  tests  at  Indian  Island  (Ref  2)..,  The  9,000-pound  Stockless  anchor 
is  similar  in  size  to  the  8,000-pound  Balanced  anchor.-  The  differences 
in  behavior  were  notable  particularly  for  the  Stockless  anchor  with 
fixed  fluke.:  It  held  50%  more  than  the  Balanced  anchor,;  Even  the 
stabilized  Stockless  anchor  with  movable  flukes  held  18%  to  20%  more 
than  the  Balanced  anchor.-  Load  at  the  anchor  for  an  unstabilized 

9.000- pound  Stockless  anchor  with  movable  flukes  was  unavailable,  but 
based  on  total  mooring  load  comparisons,  the  basic  Stockless  anchor  in 
mud  was  about  15%  less  efficient  than  the  stabilized  Stockless  anchor.; 

A 15%  load  reduction  in  the  lower  Stockless  curve  would  result  in  a 
curve  similar  to  that  for  the  Balanced  anchor.  The  conclusion  drawn 
previously  for  the  Stockless  anchor  was  that  the  an'.hor  flukes  opened 
partially  or  not  at  all  during  drag.  It  appears  that  the  same  conclusion 
could  be  drawn  for  the  Balanced  anchor  for  soft  mud,  oarticularly  in 
light  of  the  very  shallow  burial. - 

The  Balanced  anchor  appears  equal  to  the  Stockless  anchor  in  mud  in 
performance.;  Its  primary  advantages  for  submarines  apjear  to  be  its 
stowability  and  consistent  behavior  in  the  more  competent  seafloors 
(sands,  clays). 

MOORIAST  Anchor.  Two  tests  of  the  6,000-pound  MOORFAST  anchor  were 
conducted..  The  consistency  of  the  results  suggests  that  this  was  suitable 
to  evaluate  behavior,.  Anchor  load  versus  drag  distance  for  the  tests 
are  plotted  in  Figure  25.  For  comparison  purposes,  results  of  1980 
tests  (Ref  2)  of  the  3,000-pound  STATO  anchor  are  plotted.  The  MOORFAST 
anchor  resembles  a cast  version  of  the  STATO;  however,  for  equal  weights, 
the  STATO  anchor  has  substantially  more  fluke  zeea.  The  3,000-pound 
STATO  has  about  10%  more  fluke  area  than  the  6,000-pound  MOORFAST  anchor. 

If  the  curves  of  Figure  25  were  normalized  by  anchor  fluke  area,  they 
would  be  quite  similar.  For  like  anchors,  it  appears  that  performance 
is  directly  related  to  anchor  fluke  area.  The  similarity  in  the  MOORFAST 
and  STATO  curves  also  shows  that  the  MOORFAST  anchor  did  trip  and  penetrate 
into  the  seafloor.  Peak  measured  anchor  efficiency  based  on  the  nominal 

6.000- pound  anchor  weight  was  5 (5.5,  based  on  actual  weight  of  5,400 
pounds).;  This  translates  to  about  30,000  pounds  of  peak  capacity  for 
the  6,000-pound  MOORFAST  compared  to  a projected  41,000-pound  capacity 

for  the  3,000-pound  STATO  (based  on  nominal  weight,  anchor  efficiency  = 13.7). 
This  capacity  difference  is  higher  than  can  be  simply  explained  by  fxuke 
area  differences  alone.  The  performance  advantage  for  approximately 
sized  (not  weighted)  MOORFAST  and  STATO  anchors  can  be  explained  by  the 
differences  in  anchor  bearing  areas.  The  thicknesses  of  the  major  parts 
of  the  cast  MOORFAST  (e.g.,  fluke,  shank)  are  larger  than  those  for  the 
fabricated  STATO,  thus  the  higher  bearing  area  and  reduced  penetrability. 

The  projected  capacity  of  the  STATO  was  determined  by  first  extrapolating 
the  normalized  *embedment  curve  for  the  STATO  (see  Figure  26)  to  peak 
embedment  depth  of  3.1  x fluke  length,  or  about  18-1/2  feet  to  the  fluke 


*Normalized  by  anchor  fluke  length. 
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tip.  Then,  the  capacity  at  that  depth  is  calculated  according  to  the 
accepted  equation  for  predicting  the  capacity  of  embedded  plates  in 
cohesive  seafloors  (Ref  13):. 


HA  = VAS„>  (1) 

where  = anchor  capacity 

Nc  = anchor  holding  capacity  factor 

A = anchor  fluke  area 

= average  undrained  soil  shear  strength 

The  value  of  N determined  from  the  1980  STATO  tests  (Ref  2)  using  known 
soil  strength,  capacity,  and  anchor  depth  and  orientation  data  was; 
approximately  13. 

According  to  the  data,  its  apparent  that  the  STATO  has  a perfor- 
mance advantage  over  the  MOORFAST  for  fleet  mooring  applications  where 
the  anchors  are  deployed  under  controlled  conditions  and  rough  handling 
is  not  the  norm.  However,  in  temporary  Navy  moorings,  where  rough 
handling  is  possible,  the  structural  advantages  of  the  MOORFAST  are 
obvious.  This  is  the  primary  reason  why  this  anchor  type  has  enjoyed 
wide  use  in  the  offshore  industry  where  rough  handling  is  often  encountered.. 

BRUCE  Twin-Shank  Anchor.,  Results  for  the  two  500-kg  BRUCE  Twin-Shank 
anchor  tests  were  reasonbly  consistent  and  are  plotted  in  Figure  27. 

Peak  measured  anchor  efficiencies  of  10  to  11  are  slightly  less  than  the 
12.4  recorded  in  1980  for  a 340  kg  BRUCE-Twin  Shank  and  three  to  four 
times  that  recorded  for  the  cast  BRUCE  anchor  in  mud  3t  Indian  Island 
(Ref  1).  Anchor  capacity  was  normalized  by  anchor  fluke  area  in  Figure  28 
for  the  two  sizes  of  BRUCE  anchor.  These  results  show  the  constancy  of 
behavior  for  the  geometrically  scaled  BRUCE-Twin-Shank  anchor  in  mud. 
Geometrically  scaled  anchors  are  sized  such  that  anchor  dimensions  are 
proportional  to  (weight)  ' K This  shows  that  the  anchor  embedment 
trajectories  are  similar  for  the  two  anchors  even  though  the  same  chain 
size  was  used  for  500-  and  340-kg  anchor  tests.  Both  of  the  anchor 
sizes  were  tested  with  2-inch  chain  and  the  maximum  anchor  capacity  is 
certainly  affected  by  the  type  and  size  of  the  ground  tackle.  The  test 
chain  mooring  line  was  certainly  oversized  based  on  the  actual  measured 
capacities  of  the  BRUCE  Twin-Shank  anchor;  however,  the  lines  were  sized 
according  to  larger  anticipated  capacities.  The  anchor  efficiencies 
determined  from  the  three  BRUCE  tests  should  be  conservative.  With  wire 
or  smaller-sized  chain,  the  anchor  would  continue  to  embed  until  the 
anchor  burial  and  chain  uplift  forces  came  into  equilibrium.  A more 
thorough  understanding  of  this  process  is  underway  with  the  development 
of  a mathematical  model  describing  anchor  behavior  as  a function  of  soil 
engineering  properties. 

PRISMA  Anchor.;  The  PRISMA  anchor  with  cutter  was  tested  twice 
without  the  instrument  package  on  the  anchor  due  to  time  constraints. 

Total  anchoring  load,  line  angle,  and  barge  displacement  were  the  only 
data  recorded.  Anchoring  efficiencies  for  the  two  tests  listed  in 
Table  2 were  6.4  and  7.4  and  were  calculated  using  a chain  efficiency  of 
0.7  and  total  weight  of  1,895  pounds  for  anchor  and  cutter.  As  mentioned 
previously,  sliding  chain  efficiency  is  probably  less  than  0.7  and  more 
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likely  closer  to  0.5  which  would  result  in  a 20%  increase  in  alculated 
anchoring  efficiency.  A 33%  additional  increase  would  result  if  the 
weight  of  the  cutter  was  not  included  in  the  calculation.  In  mud,  it  is 
doubtful  that  the  cutter  had  a significant  influence  on  anchor  pene- 
trability. As  with  the  BRUCE-Twin-Shank,  2-inch  ch3in  was  used  which 
turned  out  to  be  much  larger  than  required;  however,  chain  was  sized 
according  to  much  larger  anticipated  loads.  This  probably  has  a some- 
what negative  effect  on  anchor  performance,  but  in  comparison  to  tests 
of  a similar  anchor,  the  HOOK,  the  data  show  that  the  PRISMA  was  not 
behaving  as  expected.  For  example,  a 1,250-pound  HOOK  anchor  with 
2-inch  chain  and  with  substantially  less  fluke  area  than  the  PRISMA  was 
tested  in  1980  at  Indian  Island  (Ref  1);  it  penetrated  about  20  feet, 
and  exhibited  anchoring  efficiencies  of  more  than  20. 

The  two  tests  of  the  PRISMA  by  NCEL  were  the  first  tests  conducted 
on  this  new  anchor.  Before  any  real  conclusions  can  be  drawn  regarding 
the  general  effectiveness  of  the  PRISMA,  additional  trials  would  be 
needed.  Although  anchors  appear  simply  configured,  their  behavior  is 
very  sensitive  to  slight  changes  in  configuration,  and  it  would  be 
impractical  to  believe  that  an  effective  anchor  design  could  be  devel- 
oped without  experimentation  and  modification. 

STEVFIX  Anchor.  Results  for  the  two  tests  of  the  11,000-pound 
STEVFIX  anchor  are  plotted  in  Figure  29.  The  STEVFIX  with  movable 
flukes  (test  11)  failed  to  trip  in  the  soft  Indian  Island  mud.  The 
tripping  behavior  was  not  unexpected.  The  same  tripping  problems  occurred 
during  the  previous  Indian  Island  tests  with  a 1,408-pound  STEVFIX 
(Ref  1).  With  the  flukes  in  the  standard  movable  fluke  condition,  the 
anchor  dragged  along  the  seafloor  surface.  With  the  flukes  blocked 
open,  the  anchor  rapidly  penetrated  the  seafloor.  This  tripping  problem 
is  not  typically  encountered  in  offshore  commercial  practice  because  the 
anchors  are  deployed  such  that  the  anchor  fluke  is  down  and  the  anchor 
is  being  pulled  horizontally  as  it  encounters  the  seafloor.  This  type 
of  deployment  is  not  practical  for  most  Navy  applications;  therefore,  it 
would  be  necessary  to  partially  pre-open  the  flukes  prior  to  deployment. 

The  load-displacement  curve  for  test  12  of  Figure  29  is  annotated 
with  seafloor  chain  angles.  There  was  not  sufficient  chain  to  maintain 
a zero  chain  angle  at  the.  seafloor  surface.  The  data  seem  to  indicate 
that  the  anchor  behavior,  at  least  up  to  80  feet  of  drag  (8-degree  chain 
angle),  was  not  affected  by  the  non-zero  angle.  Previous  results  (Ref  9) 
have  shown  5%  to  38%  reductions  in  total  anchoring  efficiency  in  mud 
when  chain  pull  direction  changed  from  horizonta1  to  12  degrees  above 
horizontal.  It  is  probable  that  a large  percentage  of  the  recorded 
reductions  was  due  to  reductions  in  the  resistance  provided  by  the 
buried  chain  rather  than  reductions  in  the  capacity  of  the  anchor. 

Figure  30  normalizes  anchor  load  by  anchor  area  for  the  11,000-pound 
STEVFIX  and  the  1,408-pound  STEVFIX.  Again,  the  similarity  of  behavior 
for  geometrically-scaled  anchors  is  evident.  The  slcoes  of  the  curves 
for  the  two  anchors  during  embedment  are  similar,  indicating  similar 
embedment  trajectories.  Chain  angle  remained  at  0 degrees  for  the 

I, 408-pound  anchor  and  exceeded  0 degrees  beyond  55  feet  of  drag  for  the 

II, 000-pound  anchor;  yet,  the  slope  of  the  curve  did  not  change  until 
chain  angle  exceeded  about  8 degrees.  The  change  beyond  this  point 
could  have  been  partly  due  to  anchor  rotation  which  had  reached  33  degrees 
at  95  feet  of  drag. 
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The  normalized  *embedment  of  the  STEVFIX  anchor  was  plotted  with 
the  STATO  data  on  Figure  26.  The  STEVFIX  embeds  at  less  than  half  the 
rate  of  the  STATO  and  penetrates  deeper.  Projected  embedment  for  the 
STEVT'TX  is  3.5  to  3.;75  x fluke  length  (L)  compared  to  3.1L  for  the 
STATO.;  Maximum  drag  distance  for  the  STEVFIX  is  projected  to  be  28L 
compared  to  8L  for  the  STATO.  This  is  significant  for  Navy  fleet  moorings, 
where  anchor  setting  distance  must  be  short  to  avoid  slack  moorings.. 

Another  interesting  difference  between  these  anchors  is  their 
capacity  as  a function  of  soil  strength.  As  shown  previously  for  the 
STATO,  the  nondimensional  anchor  holding  capacity  factor  (N  ) for  the 
STATO  anchor  was  13;  the  value  of  N calculated  from  all  Indian  island 
tests  of  the  STEVFIX  anchor  is  abou£  6.5  (HOOK  anchor  is  similar).;  This 
lower  value  of  N is  characteristic  of  the  deeper  burial  type  conven- 
tional anchors.  The  deeper  burial  anchor  embeds  with  the  anchor  fluke 
at  a shallow  angle  (8  to  10  degrees)  to  the  embedment  trajectory  angle. 

The  STATO  anchor  flukes  exhibit  a substantially  greater  angle  (20  to  25 
degrees)  to  the  trajectory  angle  and  therefore  projects  a much  larger 
area  to  the  direction  of  travel.  Resulting  holding  capacity  per  unit 
area  for  the  STATO  is  twice  that  of  the  STEVFIX  for  the  same  soil  shear 
strength..  STEVFIX  anchor  fluke  area  is  70%  greater  than  the  STATO  and 
the  anchor  embeds  12%  to  20%  deeper;  thus,  projected  capacities  of 
similarly  weighted  anchors  in  a normally  consolidated  soil  are  approxi- 
mately equal..  Projected  peak  anchor  efficiency  of  the  11,000-pound 
STEVFIX  would  occur  at  a fluke  tip  embedment  of  32.7  feet  (3-5  x 9.33-foot 
fluke  length)  in  the  mud  at  Indian  Island  and  would  equal  14  compared  to 
13-7  for  the  STATO.  Total  anchoring  efficiencies  would  exceed  these 
values,  however,  the  procedure  for  properly  accounting  for  the  mooring 
line  contribution  has  not  yet  been  finalized..  Initial  indications  are 
that  buried  chain  can  contribute  20%  to  50%  (larger  increase  for  smaller 
anchors)  of  total  anchoring  resistance.  Use  of  anchor-alone  efficiency 
for  design  would  be  conservative. 

WISHBONE  Anchor.  Only  two  tests  each  of  the  25-  and  60-pound 
WISHBONE  anchors  were  conducted  because  of  time  limitations..  The  60-pound 
anchor  behaved  consistently,  holding  550  pounds  on  test  1 and  480  pounds 
on  test  2.  The  25-pound  anchor  held  125  pounds  on  test  1 and  25  pounds 
on  test  2,  indicating  that  the  anchor  fluke  did  not  trip  for  the  second 
test.  The  surficiai  soil  at  Indian  Island  is  weak,  and  for  this  situation 
it  would  not  be  uncommon  to  pull  a small  bolt  anchor  several  times 
before  tripping  and  holding. 


SUMMARY  AND  CONCLUSIONS 

This  report  provides  the  test  results  of  conventional  temporary  and 
permanent  mooring  anchors  in  dense  fine  sand  at  Port  Hueneme,  CA,  and 
; normally  consolidated  silty  clay  at  Indian  Island,  WA.  These  tests 

j provide  data  that  can  be  used  to  quantify  anchor  capacity,  to  guide 

; anchor  selection,  to  improve  the  understanding  of  anchor  behavior,  and 

i to  guide  the  formulation  of  empirically  and  theoretically  founded  schemes 

to  define  anchoring  capacity.  Although  the  number  of  tests  performed  on 
each  anchor  during  the  recent  anchor  tests  in  sand  and  mud  was  limited, 


*Normalized  by  fluke  length.. 
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the  repeatability  of  the  data  was  excellent,  and  correlations  with 
previous  NCEL  tests  (Ref  1 through  4)  provided  added  insight  into  the 
specific  behavior  of  the  tested  anchors  and  into  the  general  behavior  of 
anchor  and  chain.;  Inferences  and  conclusions  concerning  specific  and 
general  anchor  behavior  follow.; 

Chain 


1.  Based  on  data  from  San  Diego,  Port  Hueneme  and  Guam,  that  part  of 
total  anchoring  resistance  provided  by  the  chain  embedded  in  a sand 
seafloor  by  the  downward  reaction  of  the  anchor  shank  is  directly  related 
to  anchor  load  and  independent  of  chain  size  and  sand  properties.-  The 
embedded  chain  held  about  20%  of  the  total  anchoring  load.  Further 
evaluation  of  this  simple  relationship  is  justified;  however,  it  certainly 
leads  towards  the  development  of  a simplified  empirical  predictive 
scheme  for  defining  anchoring  capacity  in  sand  seafloors. 

2.  The  efficiency  of  surface  dragged  chain  for  Port  Hueneme  sand  averaged 

1.4  (based  on  in-water  weight)  with  a high  of  1.88  and  a low  of  1.27. 

It  is  clear  that  there  is  no  unique  value  for  chain  efficiency  for  Port 
Hueneme  and  other  sands. 

3.  Static  chain  efficiency  in  Indian  Island  mud  was  reasonably  consistent 
and  averaged  0.7  compared  to  0.9  for  previous  Indian  Island  tests. 

Two-Fluke  Balanced  Anchor 

1.  In  sand,  the  Balanced  anchor  was  stable  with  drag,  developed  holding 
capacity  rapidly  (peak  capacity  in  30  to  40  feet)  and  achieved  approxi- 
mately the  same  ultimate  capacity  with  and  without  ball  guide.-  Based  on 
nominal  weight  of  8,000  pounds,  anchoring  efficiency  in  sand  of  8 is 
recommended . 

2. ;  In  soft  mud,  maximum  anchor  and  anchoring  efficiency  varied  between 

2.5  and  2.9  for  the  Balanced  anchor  without  ball  guide.  The  ball  guide 
did  not  have  a noticeable  effect  on  performance..  The  anchor  was  stable 
with  drag;  however,  the  data  indicate  that  the  anchor  flukes  did  not 
trip  and  penetrate  which  was  similar  to  the  behavior  of  the  standard 
unstablized  Stockless  anchor  in  mud.  From  a performance  standpoint,  the 
Balanced  anchor  is  about  equal  to  the  Stockless  anchor  in  mud. 

3.  The  primary  advantages  of  the  Balanced  anchor  for  submarines  is  its 
stowability  and  consistent  behavior  in  the  more  competent  seafloors 
(sands,  clays). 

4.  Where  in-hull  stowage  is  not  a requirement,  the  ball  guide  contributes 
to  weight  and  anchoring  efficiency  penalties  and  should  not  be  used.; 

M00RFAST  Anchor 

1.  In  sand,  the  MOORFAST  anchor  achieved  anchoring  efficiencies  of  6 
and  8 for  the  6,000-  and  3,000-pound  sizes,  respectively.  The  low  effi- 
ciencies are  attributed  to  partial  penetration  caused  by  excessive  fluke 
angle.  To  correct  this  problem,  a fluke  angle  reduction  to  about  28  degrees 
is  recoin  nded  for  competent  soils,  which  is  done  by  simply  enlarging 
the  wedge  insert  provided  with  each  anchor. 


2.-  Ji>,  in-.d , based  on  nominal  weight  of  6,000  pounds,  M00RFA3T  anchoring 
efficiency  was  5.2.  The  anchor  was  stable  with  drag,  and  the  anchor 
flukes  did  trip  and  embed  in  the  soft  mud,  developing  peak  capacity  in 
about  50  feet  of  drag.. 

3-  The  M00EFAST  anchor  resembles  a cast  STATO  anchor  but  for  equal 
anchor  weights,  the  STATO  is  somewhat  more  than  twice  as  efficient.;  It 
is  apparent  that  the  STATO  has  a performance  advantage  for  fleet  mooring 
applications  where  anchors  are  deployed  under  controlled  conditions.. 
However,  in  Navy  moorings  where  rough  handling  is  possible,  the  MOORFAST 
anchor  is  structurally  superior  and  would  be  recommended.; 

STATO  Anchor 


1 . :  In  Port  Hueneme  sand  the  3, 000-pound  STATO  with  32-degree  fluke 
angle  and  extended  stabilizers  achieved  anchoring  efficiences  of  about 
12.-  This  efficiency  is  less  than  half  that  achieved  with  the  same  STATO 
in  sand  at  San  Diego  and  is  attributed  to  partial  penetration  in  the 
dense  fine  sand.  To  correct  the  problem,  a fluke  angle  reduction  to 

9 degrees  is  recommended. 

2. ;  It  is  also  recommended  that  the  fluke  angle  modification  be  evaluated 
with  the  200-pound  STATO  in  dense  sand.- 

BRUCE  Twin-Shank  Anchor 


1. ;  In  Port  Hueneme  sand,  the  500-kg  BRUCE  Twin-Shank  anchor  achieved  an 
anchoring  efficiency  of  about  14  compared  to  44  in  coral  sand  at  Guam.- 
The  light  anchor  was  unable  to  penetrate  the  dense  Port  Hueneme  sand. 

Fluke  angle  has  been  reduced  5 degrees  by  the  manufacturer  to  enhance 
embedment..  This  reduction  should  be  sufficient  to  enable  anchor  penetra- 
tion in  the  more  dense  sand  seafloors. 

2.  Recorded  anchor  efficiency  for  the  500-kg  BRUCE  Twin-Shank  anchor 
with  2-inch  chain  in  mud  was  about  11.  The  welded  BRUCE  Twin-Shanx 
anchor  is  3 to  4 times  more  effective  in  soft  mud  than  its  predecessor, 
the  cast  BRUCE  anchor... 

PRISMA  Anchor  with  Cutter 

Recorded  anchoring  efficiency  for  the  PRISMA  anchor  with  cutter  and 
2-inch  chain  was  about  7;  neglecting  the  weight  of  the  cutter,  efficiency 
was  about  9 Only  two  tests  of  this  new  anchor  were  performed  in  mud. 
Before  any  conclusions  can  be  drawn  regarding  its  effectiveness,  additional 
data  are  needed. 

STEVFIX  Anchor 

1.  The  STEVFIX  anchor  flukes  failed  to  trip  in  the  soft  mud  at  Indian 
Island.  Tripping  palms  are  undersized,  and  the  anchor  flukes  needed  to 
be  pre-opened  to  enable  embedment.  For  fleet  mooring  applications,  the 
anchor  should  be  placed  horizontally  on  the  seafloor  with  the  flukes 
down  and  fixed  open. 
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2..  Projected  maximum  anchor  efficiency  for  the  STEVFIX  anchor  in  mud  is 
14  and  is  approximately  constant  fcr  sizes  to  at  least  5000-kg.  Total 
anchoring  efficiency,  including  chain  resistance,  would  exceed  14,  but 
the  percentage  diminishes  with  anchor  size  and  could  be  conservatively 
ignored  ur.til  a method  being  developed  by  NCEL  to  account  for  chain 
resistance  is  completed. 


WISHBONE  Anchor 


Because  of  time  limitations,  only  two  tests  each  of  the  25-  and 
60-pound  WISHBONE  anchors  were  done.:  One  of  the  four  anchors  failed  to 
trip,  but  this  is  not  uncommon  for  small  anchors  in  soft  mud.  Peak 
capacities  were  about  500  and  125  pounds  for  the  60-  and  2C- pound,  sizes 
respectively. 

Anchor  Penetration  and  Tripping 

1.  Anchor  penetrability  can  be  defined  more  accurately  in  terms  of 
anchor  penetrating  angle  rather  than  anchor  fluke  angle.  Penetrating 
angle  is  the  external  angle  between  anchor  fluke  and  seafloor.  Anchors 
with  similar  fluke  angles  can  have  vastly  different  penetrating  angles. 

2.  The  MOORFAST  and  STATC  anchors  exhibit  the  highest  penetrating 
angles  of  any  high  efficiency  anchors.  Reductions  in  their  fluke  angles 
to  28  and  29  degrees,  respectively,  from  the  standard  34-degree  fluke 
angle  are  recommended  for  the  MOORFAST  and  STATO,  to  promote  penetration 
in  hard  soils. 

3.  Reduction  in  fluke  angle  — and  therefore  penetrating  angle  — can 
be  an  expedient  field  fix  for  anchors  that  trip  but  do  not  fully  embed 
in  competent  seafloor  soils. 

4.  Expedient  field  fixes  for  anchors  that  do  not  trip  in  hard  seafloors 
are  to  place  the  anchor  with  flukes  pre-opened,  to  extend  the  crown 
which  increases  tripping  angle,  or  in  shallow  water  to  jet  beneath  the 
anchor  flukes  to  open  and  fully  embed  the  flukes  without  dragging. 

Anchor  Behavior  in  Mud 

1. ;  For  the  Indian  Island  tests,  for  similar  anchors  (e.g.,  MOORFAST, 
STATO),  behavior  (embedment  trajectory  and  capacity)  was  directly  related 
to  fluke  area. 

2.  Embedment  trajectory  and  anchor  efficiency  for  an  anchor  type  that 
is  a geometrically  scaled  design  appear  to  be  consistent,  at  least  for 
the  normally  consolidated  silty  clay  at  Indian  Island. 

3.  Empirical  projections  of  anchor  holding  capacity  as  a function  of 
anchor  drag  distance  can  be  developed  for  the  anchors  tested  during  this 
program.  This  effort  is  on-going. 

4.  Embedment  trajectory  can  be  a more  significant  selection  criteria 
than  maximum  anchor  capacity  in  selecting  an  anchor  size  or  anchor  type 
for  a Navy  fleet  mooring.  Drag  distances  and  embedment  depth  to  peak 
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load  can  vary  sif nif icantly  between  anchor  types.;  Excessive  drag  dis- 
tance? can  cause  slack  moorings  unless  installation  methods  are  devised 
that  allow  anchor  pre-setting  prior  to  total  mooring  hookup. 
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Table  1 Continued 


Uses  chain  efficiency 
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Table  3.  STATO  Fluke  Length  Variations  as  Functions  of 
Fluke  and  Penetration  Angles 


Weight 

(lb) 

Fluke  Angle  = 

34  deg 

Fluke  Angle 
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200 
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Figure  1 Grain  sue  analysis  from  core  sample,  West  Jetty,  Port  Huenemc  sand. 


Depth  (ft) 


Shear  Strength  (psi) 

Figure  2.  Vane  shear  strength  profile  for  Indian  Island  mud. 
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MECHANICAL  ANALYSIS 


Figure  3.  Grain  si/.u  distribution  curves  for  Indian  Island  mud. 
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(b)  With  pipe  stabilizer. 
Figure  6.  STATO  anchor.. 


29 


Figure  10.  WISHBONE  anchors  (25  and  60  pounds). 
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Figure  11.  Anchor  test  setup  at  Port  Hueneme  showing  major  components. 


. Test  anchor  with  anchor  instrumentation  system. 
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Load  (kips) 


MOORI-AST0=  34 


conventional  anchors. 


Anchor  Load  (kips) 


Anchor  Drag  Distance  (ft) 


Figure  25.  Anchor  Scad  versus  drag  distance  for  6,000-pound  MOORFAST  anchor  in  mud. 
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Huke  Tip  Dcpth/Mukc  Ixngth 


Figure  26.  Normalized  embedment  of  STEVFIX  and  STATO  anchors  in  mud. 
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Drag  Distance  (ft) 


Figure  27.  Anchor  load  versus  drag  distance  for  500-kg  twin-shank  BRUCF  anchor  in  mud. 
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Anchor  Drag  Distance  (ft) 

Figure  28  Anchor  load  normalized  by  fluke  area  versus  drag  distance  for 
twin-shank  BRUCE  anchor  in  mud. 
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Appendix  A 

DIMENSIONS  OF  TESTED  ANCHORS 


balanced  anchor. 


End  View 


Elevation 


Anchor 

Dimensions, 

in. 

Weight. 

lb 

B 

C 

D 

E 

F 

G 

550 

52 

18 

27 

38 

65 

10-1/2 

1,100 

65 

22 

34 

48 

81 

13 

1,650 

73 

25 

37 

54 

91 

14-1/2 

2,200 

80 

27 

42 

59 

100 

16 

3,300 

92 

31 

50 

67 

115 

18-1/2 

4,400 

101 

34 

53 

74 

126 

20-1/2 

5,500 

109 

37 

57 

80 

136 

22 

6,600 

i 16 

39 

61 

85 

145 

23-1/4 

8,800 

127 

43 

67 

93 

159 

25-1/2 

11,000 

137 

46 

72 

101 

172 

27-1/2 

15,450 

153 

52 

81 

113 

192 

31 

19,850 

167 

56 

88 

122 

209 

33-1/2 

26,450 

184 

62 

97 

135 

230 

37 

33,050 

198 

67 

104 

145 

248 

39-3/4 

44,100 

218 

74 

115 

160 

273 

43-3/4 

S5.100 

234 

79 

123 

172 

294 

47-1/4 

Figure  A-5.  BRUCE  twin-shank  anchor. 
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Appendix  B 

DATA  FOR  PORT  HUENEME  TESTS 


All  data  for  the  anchor  tests  performed  at  Port  Hueneme  are  included 
in  this  appendix..  Data  are  presented  as  plots  and  digitized  listings  of 
anchor  performance.  Anchor  and  deck  tension,  anchor  crown  penetration, 
chain  weight  on  bottom,  anchor  shank  pitch  and  anchor  roll  are  plotted 
as  functions  of  true  anchor  drag  distance.  Presented  opposite  each  data 
plot  is  a digitized  listing  of  all  plotted  data  plus  additional  descrip- 
tive data  that  may  be  useful  during  data  analysis.  When  data  were  not 
recovered  due  to  instrumentation  difficulties,  straight  lines  with  zero 
ordinates  were  plotted. 

The  lower  block  of  all  data  plots  provides  anchor  tension,  deck 
tension,  and  chain  weight  on  bottom.  The  difference  between  both  tension 
measurements  is  attributed  solely  to  chain  drag  both  on  and  in  the 
seafloor.  The  center  block  of  the  data  plots  provides  anchor/shank 
roll.  Shank  pitch  is  plotted  as  a positive  angle  when  shank  tip  is 
below  shank  crown.;  Both  shank  rntch  and  anchor/shank  roll  are  limited 
to  about  ±45  degrees  due  to  inc  inometer  limits.;  Anchor  crown  penetra- 
tion is  plotted  in  the  top  block  versus  anchor  drag  distance. 

Some  of  the  depth  measurements  shown  seem  questionable  (note  tests  6 
and  7 where  the  shank  tip  moved  above  the  seafloor) ..  The  seafloor  did 
have  an  average  slope  of  1:50  and  this  could  have  varied  locally,  caus- 
ing some  of  the  sudden  anchor  depth  changes  that  were  recorded..  The 
depths  are  referenced  to  an  initial  value  taken  by  depth  recorder  and  by 
leadline  for  backup.;  A 1:50  slope  line  is  drawn  on  each  test  plot  in 
this  appendix  to  provide  a better  reference  for  anchor  depths.; 

Of  the  tabulated  data  presented  opposite  the  data  plots,  fluke  tip 
depth,  (item  13)  should  be  used  with  caution.  In  sand,  fluke  opening  is 
obvious;  there  is  a sudden  increase  in  shank  angle  associated  with  a 
gradual  increase  in  anchor  tension. 
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Ucy  a - 303 
foal  Nq.  - 1 

[oat  Serlec  No, 


WEST  JETTY  - PORT  HUCNEMC 

tuofluka  bo Longed  u/bcsU. 
port  hueneme_sond  


guide  9800  Lb, 10  deg  mov  flukes 


s* 


Taj  FLUKE  ANCHOR  TEST 


T ! ST  •.  T , 

T r S T 

t ; 5 t - . ii\ 

* 5 T •.  *•  u 

S t r- ; \t'  r i **c  s 

SEAT  I |VS>V 

ANCF.jv  TYC- 

A N v M 2 * * i i,.i  T 

F L';Kf.  A \(>l.  i.  -T  Y?'-  • 

wCCf  I NO  Lis?.  L CS!>.  I P T in  \ 


At  ST  JETTY  - PORT  HUE NE ME 
8 it  - 853 

p,oR  T HUENf  ME  SAM) 

T .iC  FLUKE 

9000.00  Lb. 

■•*0.00  OEG.  - 0 0*M0V  1*FIX 

i > FT  - 2.29  IN  CHAIN,  84  FT  - 2.185  IN  C* 
170  M - 2.875  IN  CHAIN,  34  FT  - 2 IN  W I R f 


i-Ao  j.:*sT,i\cf 
i <>  TENSION 


s ' j T A T I ANGLE 

ANOLr 

» ! K E '•>'0  0 f.  ANGU 


CHAIN  LENGTH  ON  BOTTOM  13.  ANCHO f 
CHAIN  «EICHT  CN  BOTTOM  14.  WATER 


11.  ANCHOR  crown  DEPTH 


15.  total! 


'•  . A C < 

* ( < ? v 

•'  T M . 

0 L C K 'ij? 

I z. 

F • j < C L 12 

. ANCHUR  SHANK 

TIP  DEPTH 

t 

A 

, J 

3 

8 

<j 

3 

7 

B 

U 

1C 

1 1 i 

F U T 

* ! ►>  S 

<1  PS. 

1 t E T 

) - 1) 

0 £ fj 

OEG 

KIPS 

FEET 

LBS 

FEET 

V.  • v 

Y t • * >!•  « 

<•  * * ■** 

A 5 . o 

10.5 

i . i 

1 C . *i 

*+*♦♦♦ 

******* 

A5.7 

2 • 0 

V ■>  * V V 

i:* 
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. 3 

7.5 

****** 

******* 

56.2; 

A . C 

v w 4 V « 

1 5 . i 

1 / ■ 1 

-.  7 

7.1 

****** 

******* 

56. 2 f 

5 .0 

4*  * C * <■ 

17. ; 

*♦  «i  - 5 

*»  . 9 

-2.0 

fc.  7 

♦ ***  ** 

******* 

56.6 

fc  . O' 

<•  V V o * 

2 v . 0 

9.5 

-2.1 

5.5 

****** 

******* 

46.6 

1C  .c 

V <r  w f r*> 

■-Ftf  V . » 

;3 4 . C 

s7.2 

7.5 

-1.8 

fc.l 

****** 

******* 

4 7. 3 | 

i . e 

>>  4-  ■»  4<  V 

.*  3 . i.i 

5?.2 

-.9 

5 • 0 

****** 

******* 

47.31 

is.:? 

V * { *s 

3 8.0 

•.7,3 

1 0 . 0 

-.1 

5.C 

****** 

******* 

47.3 

It  .0 

* * * V 5 

42.  1 

5 7.5 

19.5 

1 . 5 

5.  7 

****** 

******* 

47.4 

1 . 0 

<-  it  ( • * * 

34  ,o 

5 7.8 

10.7 

3.0 
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****** 

******* 

4 7.6 

:o.o 

* * <f  $>  V 

si  .0 

5 7.8 

i 0 • 7 

3.1 

5.8 

****** 

♦♦*♦*** 
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2 2.0 

***<■♦ 

*•>«  • c 

•»  7 • *•« 

10.  7 

3.  1 

5 . b 

***** 

****** 

******* 

47.7 

2 A . 0 

5 t 4 * V 

ss 

5 7.. 

i 0 . 7 

3.2 

r-.  7 

***** 
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******* 

47.5 

?>.■>■ 

■/  V $ * « 

4*  . C 

5 7.8 

i w . o 

3 . 5 

5 t. 

. » y 

***** 
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******* 

47.6 

•»  » 

< • i • 

*<><■■  V V 

A 7 . 0 

' V:>  , 1 
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3.7 

V . 5 

* « **  * 

****** 

******* 

4 7.9 

T C . 0 

•<•$<■ * 4> 

s-J  . J 

AH.  3 

10.  7 

8.0 

5.9 

***** 

****** 

******* 

48. 0 

? ; . o 

* * * * <• 

S’  . 

5b.  2 

10.7 

5 . 0 

5.5 

***** 

♦♦*♦*♦ 

******* 

47.9 

34. c 

50 . C 

5*  . 2 

10.7 

5 . 1 

5.5 

***** 

****** 

******* 

48.0 

rt.c 

v * <•  * <• 

. ■'1 

*<5.3 

10. 7 

5 . J 

5 .b 

***** 

****** 

48.1 

18.0 

V < V -s  < 

c’5  . 0 

5 > . <> 

10.7 

5.  3 

5 . b 

***** 

****** 

**♦♦♦+* 

43.3 

a c . e 

v v < (v 

5 . 5 

5 0 . ; 

10,0 

5.  J 

5 . r> 

***** 

****** 

******* 

48.2 

f.  'J  *4 

4 ^ » v.. 

<<•**■? 

5 2 . 6 

5 fi  , *' 

1 0 . >5 

8.5 

5.b 

***** 

****** 

******* 

43.3 

‘4  ^ • 0 

* » f-  » * 

5 3 . 

10.8 

8 . J 

5.5 

***** 

****** 

******* 

48.5 

r? ! S T i 

VC  - >•£>; 

M :>.V 

V f LI  i u 

55,0 

ns  t 

A \ r 

r , 

’•  vt:LL  i :: 

55.0 

^3  Copy 


Taj  F LUKtj  ANCHOR  TEST 


>i £ S T JtTTY  - ifOKT  HUENEME 
bjb-  o 5 3 j . • 

PGST  HUENEME  f*ftO 
T«C  FLU<F  p 
9300.00  Lb.; 

iC.oo  :jeg.  - -5  o*hov  l 

6 2 FT  - 2.3-3  IN  CHAIN*  8< 
170  FT  - 2.87#  IN  CHAIN, 


0.  - <j  8 0*H0V  1*F  l X 

2.28  tH  CHAIN,  84  FT  - 2.185  IN  CHAIN 
2.87#  IN  CHAIN,  34  FT.  - 2 IN  WIRE  ROPE 


i 0 « 

.2  11. 
J K C L 1 C . 


CHA  I N 
CHA  I h 
ANCHO 
ANCHlj 


tUNCTH 

{WEIGHT 

R;..  SHANK 


GN  BOTTOM 
ON  BOTTOM 
DEPTH,  . 
TIP  DEPTH 


7 

e 

1'  ■ q 

1C 

DFG 

k IPS 

| -FEET 

LBS 

ic . t 

{■*****♦ 

******* 

7. a 

A, 

I****** 

******* 

7.1 

***** 

:♦*****' 

******* 

fc.7 

***** 

****** 

******* 

6.6 

***** 

| ****** 

******* 

t.  1 

***** 

i*4**^4 
1******  . 

******* 

6.0 

***** 

******* 

6 . C- 

***** 

mr*4* . 

******* 

6.7 

***** 

II'***** 

******* 

5.  7 

***** 

**♦*,*'  ■■ 

******* 

5.6 

***** 

****** 

******* 

5.6 

***** 

****♦4 

****** 

******* 

5.7 

***** 

******* 

£.  t, 
y * y 

***** 

****** 

****** 

******* 

u *; 

. » ^ 

***** 

'-**♦**** 1 

5.5 

***** 

****** 

******* 

5.5 

***** 

****** 

******* 

5.5 

***** 

1 ****** . 

******* 

*.6 

***** 

•***♦**- 

- ******* 

5.6. 

***** 

?****♦♦ 

1 ****** 

******* 

5.6 

***** 

- ******* 

6.6 

***** 

j.******; 

■ ******* 

5.3 

***** 

i****** 

******* 

13.  ANCHOR  FLUKE 
1*.  WATER  DEPTH 
15.  TOTAL  BOTTOM 


TIP  DEPTH  NOTE 
WEIGHT 


11 

12 

13 

FEET 

FEET 

FEET 

45.7 

45.8 

48.5 

46.2 

46.2 

49.0 

46.2 

46.2 

49.0 

46.6 

46.4 

49.2 

46.6 

46.4 

49.3 

47.3 

47.2 

50.0 

47.3 

47,2 

50.0 

47.3 

47.3 

50.1 

47.4 

47.5 

50.3 

47.6 

47.9 

50.6 

47.6 

47.9 

50.6 

47.7 

48.0 

50.6 

47.5 

47.9 

50.5 

47.6 

48.0 

50.6 

47.9 

48.3 

50.9 

48.0 

48.4 

51.1 

47.9 

48*3 

50,? 

48.0 

48.4 

51.0 

48.1 

48.5  - 

51.1 

48,3 

48.7 

51.3 

48.2 

48.6 

51.2 

48.3 

" 48.8 

51. A 

48.5 

49.0 

51.6 

14 

FEET 

45.8 

45.8 

45.8 

45.8 

55.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 

45.8 


POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BELOW 
CROWN 


15 

L8S 

******* 

******* 

******* 

******* 

******* 

♦♦♦♦*♦# 

******* 

******* 

******* 

******* 

******* 

******* 

******* 

******* 

******1* 

******* 

******* 

******* 

******* 

******* 

******* 

******* 

******* 


H’f  'j 


Day  « “ 303 
Test  No.  “ 2 
Tost  Series  No. 


WEST  JETTY  - PORT  HUENEHE 

two  fluke  bolonced  u/boll  guide  9800  lb,  40  deg  mov  flukes 
port  huenewe  sand 

LEGEND 

o - Crown  Penetration 
a-  Shank  Tip  Penetration 


LEGEND 

x “ Shank  Roll 
v - Shank  Pitch 


10.0  15.0  20.0  25.0  30.0  35.0  10.0  15.0  50.0 


LEGEND 

0 “ Chain  Weight  on  Bottom 

x “ Anchor  Force  _ T — * — * * 

v - Deck  Force 


,x — * — X- 


M X W---X X x M---H 


5.0  10.3  15.0  20.0  25.0  30.0  35.0  10.0 

Anchor  Drag  Distance 


15.0  SO.O 


T*0  FLUKE  ANCHOR  TEST 


TEST  0 A T t 
TEST  V». 

TPS’  *L\ 

TEST  ARt-A 
S T 4'*  T-F4U  1 1 «i-5 
SEAPLOQR  TYPt 
ANCHO*  T^Pi 
AVChPV  At  I Oh T 
FLUKf  A.NbU-TYPt* 

*CC«  I vv>  L i r)tSCKlFTl  ,\ 


3C3 

2 

0 

*LST  JETTY  - PORT  HUfcNEME 
UC*.  - 1117 
PORT  HUENE.ME  SANO 
TnC  FLUKE 

9b00.00  LB. 

<tO .00  OEG.  - 0 0**0V  1*F  I X 

62  FT  - 2.25  IN  CHAIN*  84  FT  - 2. 
17C  FT  - 2.375  IN  CHAIN*  34  FT  - 


1 . I.)**  AG  i# 

1STANCE  6. 

<01  at  ion  angle 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

> . 0-  O'  T 

E\S  I 1 

*.  ft , 

SWANK  a 

v ; r* 

< JwL 

10. 

Chain 

1GHT 

ON  8GTT0* 

3.  <V\C~L> 

T l \ 5 

!u*.  7. 

*•  1 t A j 

? t A NGlx 

11. 

ANCHOR 

CRC*N 

DEPTH 

. p * C.  a A 0 

' v i r 

1 H 4 . 

DECK  30 

1 2 . FOKCr  12. 

ANCHOR 

SHANK 

TIP  DEPTH 

1 

2 

i 

4 

5 

6 

7 

5 

9 

10 

FFET 

KlPi 

KIPS 

FFtT 

•Ho 

OfcG 

DEG 

KIPS 

FfcfcT 

LBS 

e,') 

• b 

t . 9 

4 6.4 

1 A « 5 

. 2 

7.4 

. <3 

64  4.0 

19215.0 

2.0 

14.1 

6.  7 

45.6 

13.0 

-.2 

7.7 

14.1 

441.4 

17916.4 

4.1 

LC  « / 

-s . 9 

4 5.0 

13.3 

-♦  V 

6.  6 

12.4 

439.0 

17901.3 

f .1 

17.0 

9.6 

*6.1 

1 3 • 6 

-.9 

7.7 

16.4 

396.6 

17629,3 

P.3 

1 9 . •> 

10.  s 

4fc.  3 

13.5 

-1.3 

fc.2 

19.4 

332.8 

17223.1 

10.4 

30.2 

16.3 

4 6.5 

1 5.  6 

-1.4 

7.c 

30,0 

303,2 

16262,9 

1?.7 

N ij  , I» 

7*7 . 3 

40.  7 

i** . 7 
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7.7 

4b.  1 

276.6 

14492.9 

14.7 

31.*/ 

j2  ♦ 5 

46.7 

1 7.0 

1.2 

7.6 

Si.  7 

273.7 

14264. G 

16.3 

6 1.7 

<S.  3 

46.  e 

1 7.2 

3.  / 

5.6 

61.4 

279.3 

13333.9 

IS.  7 

6 2.o 

39,1 

40.9 

16.  7 

4.3 

7.4 

62.4 

260.9 

13446.5 

20. 6 

64.3 

39.3 

47.1 

13.4 

7.7 

7.2 

64.1 

261.4 

13477,8  . 

22. 7 

fc7»o 

4 2.4 

47.3 

12.  3 

7.6 

7.3 

67.3 

255.6 

13095.3 

24.7 

69.  P 

*.2.5 

47.5 

10.9 

5.6 

7.3 

69.5 

272,7 

12693.9 

26.7 

71  . b 

44.4 

4 7.6 

4,2 

7.4 

‘7.3 

71.3 

249.9 

12715.9 

28.7 

7i.b 

46.1 

4o  . 5 

9.1 

7.4 

7,3 

73.3 

246.9 

12515.6 . 

30.7 

72. 7 

47,3 

4o.  t; 

7.2 

7.4 

5.2 

72.4 

270  .8 

12  770.5 

32.6 

74,1 

65,1 

46.0 

7.1 

4.7 

5.1  ' 

73.6 

249.5 

12639,3 

34.7 

77*<* 

46.6 

46.9 

6.6 

4.6 

-5,1 

77,1 

246.1 

12394..  5 

36.7 

7 « . 3 

4 7.4 

"6.9 

5,7 

3,3 

5.2 

78.0 

243.7 

12299,4 

IP. 7 

79.9 

43.3 

4 ? . 6 

6.3 

3.3 

7.2 

79.5 

241.6 

12161,2 

4C.7 

7P.7 

44 .2 

46.0 

4,7 

2.4 

5.2 

76. 4 

243.2 

12268,0 

01  ST  A 

NCE.  »A*GE 

T»  AV 

r.  L U r.  i> 

40. C " 

DI$7S 

NCf.  AVC.^C 

T .9  A 

V*:  LLtO 

'40.7 

-r 

FLUKE  ANCHOR  TEST 


rv  - PORT 
117 

*1  Hff  SAND 


PORT  HUENEME 


) L3. 

- o o**ov  i*e i x 

'..lb  IN  CHAIN,  84  FT  - 2.185  IN  CHAIN 
2.875  IN  CHAIN,  34  FT  — l IN  WIRE  ROPE 


HAIN  LENGTH  ON  BOTTOM  13.  ANCHOR  FLUKE  TIP  DEPTH  NOTE  - POSITIVE  SHANK 


:hain 

*if.  IGHT 

ON  BOTTOM 

14.  WATER 

OEPTH 

ANGI 

ANCHOR 

Ce  0*>N 

DEPTH 

15.  TOTAL 

BOTTOM 

HEIGHT 

SHAI 

\ NCHOR 

SHANK 

TIP  DEPTH 

CRO! 

u 

■J 

9 

10 

11 

12 

13 

14 

15 

IPS 

Ftt  T 

L8S 

FEET 

FEET 

FEET 

FEET 

LBS 

64  4.0 

19215.0 

45.4 

4 >.4 

48.2 

45.4 

29015.0 

6.1 

441.4 

17916.4 

45.6 

45.6 

48.4 

45.4 

27716.4 

2.4 

439.0 

17901.3 

45.9 

45.8 

48.6 

45.4 

27701.3 

6.9 

396.6 

17629.3 

46.1 

46.1 

48.9 

45.4 

27429.3 

9.4 

332.8 

17220.1 

46.3 

46.2 

49.0 

45.4 

27020.1 

0.0 

303.2 

16262.9 

46.5 

46.4 

49,2 

6'5.4 

26062.9 

b.l 

2 76.6 

14492.9 

46.7 

46.  7 

49.4 

45.4 

24292.9 

i.  7 

2 73.5 

14284.0 

46.7 

46.8 

49,4 

45.4 

24084.0 

1.4 

259.3 

1333d. 9 

46.5 

46.9 

49.4 

45.4 

23138.9 

>2.4 

260.9 

13446.5 

46.6 

47.1 

49.6 

45.4 

23246.5 

>4. 1 

261.4 

13477.8 

46.8 

47.3 

49.8 

45.4 

23277.8 

7.3 

255.6 

13095. 3 

46.9 

47.5 

50.0 

45.4 

22895.3 

9.3 

262.7 

12898.9 

47.1 

47.  7 

50.2 

45.4 

22698.9 

1.3 

249.9 

12713.9 

47.3 

47.8 

50.4 

45.4 

22515.9 

3.3 

246.9 

12615.6 

46.2 

46.  7 

49.3 

45.4 

22315.6 

2.4 

250.8 

12770.3 

46.3 

46.8 

49.4 

45.4 

22570.5 

3.8 

249.5 

12689.3 

46.5 

47.0 

49.6 

45.4 

22489.3 

7.1 

246.1 

12394. 3 

46.6 

47.1 

49.7 

45.4 

22194.5 

3.0 

24  3.7 

12299.4 

46.7 

47.0 

49.  7 

45.4 

22099.4 

9.5 

241.6 

12161.2 

47.4 

4 7.7- 

50.4 

45.4 

21961.2 

0.4 

243.2 

12268.0 

46.4 

46.7 

69.4 

45.4 

22068.0 

Day  * " 303 
Test  No.  - 3 

Test  Series  No.  - 0 - PQRT  HUENEME 

moorf ost  3000  lb,  34  degree  movable  flukes 
port  hueneme  sond 

LEGEND 

0“  Crown  Penetration 
a - Shank  Tip  Penetration 


'I  I T 1 ■T—.-" "T"  '*■  '*'* I ' I I1"  I 

10.0  1E.0  20.0  25.0  30.0  35.0  10.0  15.0  50.0  ZS.  0 


LEGEND 

k “ Shank  Roll 

? - Shank  PLto(>....? , 


* i * i 1 » 1 1 1 r 

10. 0 '5.0  20.0  25.0  30.0  35.0  40.0  45.0  50.0  ES.Q 


LEGEND 

o “ Chain  Weight  on  Bottom 
**  “ ftnohor  Force 
v ” Deck  Force 


0.0 

s.o 

10.0 

15.0 

20.0  25.0  30.0  35.0 

40.0 

4S.0 

SO.O 

55.0 

Anchor  Drag  Distance 

MQORFAST 


ANCHOR  TEST 


FO.O  ss.o 


10.0  6S.0 


p.o  S5.0 


TEST  DATE 
TEST  NO. 

TEST  RUN 
TEST  AREA 
START-fcNO  T I *iE  S 
SEAFLOOR  TYPE 
ANCHO*  TYPE 
ANCHOR  «EIGHT 
FLUKE  ANGLE -TYPE , 

MOORING  LINE  DESCRIPTION 


303 

3 

0 

WEST  JETTY  - PORT  HUENEME 
1405  - 1417 
PORT  HUENEME  SAND 
LOCKFAST 

3000.00  L9 • 

34.00  DEG.  - 1 O-MOV  1*FIX 
62  FT  - 2.25  IN  CHAIN,  34  FT  - 
170  FT  - 2.875  IN  CHAIN,  34  FT 


1. 

DRAG 

DISTANCE 

5. 

ROTATION  ANGLE 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

2. 

DECK 

TENSION 

6. 

SHANK 

ANGLE 

10. 

CHAIN 

WEIGHT 

ON  BOTTOM 

J. 

ANCHOR  TENSION  7. 

WIRE  R 

OPE  ANGLE 

11. 

ANCHOR 

CROWN 

DEPTH 

4. 

PACKAGE  DEPTH 

9. 

OtCK  HCRIZ.  FORCE  12. 

ANCHOR 

SHANK 

TIP  DEPTH 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FEET 

KIPS 

KIPS 

FEET 

DEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

0.0 

17.  3 

.4 

42.2 

-.  7 

7.6 

8.4 

17.1 

311.4 

16803.3 

2.0 

30.3 

3.4 

42.3 

-5.1 

7.5 

6.6 

30.1 

296.7 

15827.6 

4.1 

33.4 

10.6 

42.6 

-3.  9 

9.0 

6.6 

33.2 

291.6 

15491.7 

6.1 

35.7 

12.9 

42.8 

-4.4 

8.5 

6.5 

35.5 

299.0 

15312.8 

7.7 

43.8 

16.3 

43.1 

-7.3 

9.4 

5.3 

43.6 

288.7 

15298.1 

0.8 

43.8 

16.9 

4 3.1 

-13.2 

13.5 

5.6 

43.6 

285.7 

15097.4 

11. b 

45.  7 

18.0 

43.2 

-20.9 

J 6.6 

5.6 

45.5 

282.6 

14887.9 

13.7 

36.3 

12.0 

43.0 

-35.6 

21.  ) 

5.7 

36.  1 

295.3 

15736.5 

15.9 

36.9 

12.0 

43.1 

-39.6 

22.3 

o.2 

36.6 

289.9 

15376.4 

19.9 

3 7.3 

11.? 

43.4 

-44. 0 

2 5.0 

6.1 

37.1 

289.9 

15377.7 

21.9 

36.6 

11.7 

43.7 

-43.8 

22.1 

6.  0 

36.  4 

291.8 

15502.7 

23.  b 

40.3 

13.6 

44.0 

-42.8 

21.1 

5.3 

40.1 

293.0 

15582.8 

25.8 

37.3 

9.9 

44.1 

-41.4 

20.2 

5.9 

37.1 

291.4 

15475.9 

27.8 

38.3 

11.0 

44.5 

-40.0 

19.5 

5.8 

38.1 

291.6 

15491.7 

DISTANCE  BAR 

Gt  TRAVELLED 

28.0 

DISTANCE  ANCHOR  TRAVELLED  27.3 


o 

C7S 


Y - POST  HUENEME 
17 

E.1E  SAND 


- 2.1< 
T - 21 


Lb. 

- 1 O-MOV  1-FIX 
.26  IN  CHAIN,  34  FT  - 2.185  IN  CHAIN 
2.875  IN  CHAIN,  34  FT  - 2 IN  WIRE  ROPE 


13, 

15J 


HA  I \ LENGTH 
HAIN  WEIGHT 
NCHCR  CROWN 
NCHOR  SHANK 


ON  BOTTOM 
ON  BOTTOM 
DEPTH 
TIP  DEPTH 


13.  ANCHOR  FLUKE  TIP  DEPTH 

14.  WATER  DEPTH 

15.  TOTAL  BOTTOM  WEIGHT 


NOTE  - POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BELOW 
CROWN 


?! 

4| 

4i 

4: 

4, 

4 

4 

4 

41 

* 

4 1 

jl 

4] 


8 

9 

10 

11 

12 

13 

14 

15 

IPS 

FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

7.1 

311.4 

16803.3 

41.4 

42.4 

44.4 

42.2 

19803.3 

0.1 

296.7 

15827.6 

41.6 

42.6 

44.6 

42.2 

18827.6 

3.7 

291.6 

15491.7 

41.7 

42.9 

44.8 

42.2 

18491.7 

5.3 

239.0 

15312.8 

41.9 

43.1 

45.0 

42.2 

18312.8 

3.4 

288.7 

15298.1 

42.1 

43.4 

45.2 

42.2 

18298.1 

3.6 

285.7 

15097.4 

41.8 

43.5 

45.0 

42.2 

18097.4 

5.5 

282.6 

14887.9 

41.7 

43.8 

45.0 

42.2 

17887.9 

6.1 

295.3 

15736.5 

41.2 

43.6 

44.3 

42.2 

18736.5 

b.r> 

289.9 

15376.4 

4 1 . 5 

43.7 

44.4 

42.2 

18376.4 

7.1 

289.9 

15377.7 

41.7 

44.0 

44.4 

42.2 

18377.7 

6.4 

291.8 

15502. 7 

42.2 

44.3 

44.9 

42.2 

18502.7 

3.1 

293.0 

15582.8 

42.5 

44.5 

45.2 

42.2 

18582.8 

7.1 

291.4 

15475.9 

42.7 

44.6 

45.4 

42.2 

18475.9 

i.  1 

291.6 

15491.7 

43.0 

45.0 

45.8 

42.2 

18491.7 

3 


B-5 


4^-. 


.-j>  «* 


MOORFAST 


ANCHOR  TEST 


TEST  DATE 
TEST  NO. 

TEST  RUN 
TEST  AREA 
START-END  TIMES 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  HEIGHT 
FLUKE  ANGLE-TYPE  « 

MOORING  LINE  DESCRIPTION 


WEST  JETTY  - PORT  HUENEME 
1541  - 1548 
PORT  HUENEME  SAND 
HOORFAST 

3000.00  LB. 

34.00  OEG.  - 0 O-MOV  1-FIX 
62  FT  - 2.25  IN  CHAIN,  84  FT  - 2.18 
170  FT  - 2.875  IN  CHAIN,  34  FT  - 2 


1.  DRAG 

DISTANCE 

5. 

ROTATION  ANGLE 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

13. 

2.  OECK 

TENSION 

6. 

SHANK 

ANGLE 

10. 

CHAIN 

WEIGHT 

ON  BOTTOM 

14. 

3.  ANCHOR  TENSION  7. 

4.  PACKAGE  OEPTH  8. 

MIRE  ROPE  ANGLE  11. 

DECK  HOR I l • FORCE  12. 

ANCHOR 

ANCHOR 

CROWN 

SHANK 

DEPTH 

TIP  OEPTH 

15. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

FEET 

KIPS 

KIPS 

FEET 

DEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

FEt 

0.0 

33.5 

1.4 

40.6 

-7.2 

6.4 

5.6 

33.4 

300.2 

16064.4 

40. 

2.0 

32.3 

3.5 

40.6 

-6.3 

6.4 

6.0 

32.1 

298.8 

15970.1 

40. 

3.9 

33.7 

6.1 

40.6 

-5.8 

10.4 

5.8 

33.5 

- 298.4 

15938.7 

39. 

8.1 

50.3 

19.3 

41.4 

-8.0 

11.1 

5.5 

50.0 

276.4 

14478.4 

40. 

10.1 

45.2 

13.9 

41.5 

-10.8 

12.8 

5.b 

45.0 

282.9 

14908.1 

40. 

12.0 

47.9 

16.0 

41.5 

-17.2 

15.0 

5.4 

47.7 

281.2 

14796.9 

40. 

14.1 

43.6 

13.0 

41.2 

-35.3 

19.6 

5.6 

43.4 

285.0 

15047.6 

39. 

15.9 

43.1 

11.8 

41.3 

-39.0 

20.8 

5.4 

42.9 

288.4 

15278.3 

39. 

17.9 

35.0 

6.3 

41.5 

-44.  1 

23.0 

5.6 

34.8 

298.0 

15914.0 

39. 

20.0 

39.8 

9.2 

41.7 

-44.0 

21.6 

5.6 

39.6 

290.7 

15426.0 

40. 

DISTANCE  B«RGE  TRAVELLED 

o 

• 

o 

DISTANCE  ANCHOR  TRAVELLED 


20.0 


X 


ANCHOR  TEST 


RT  HUENEME 
NO 


5 IN 
IN  Ml 


ANO 

MATE 

TOT/ 


l 

ET 

.0 

.0 

.6 

,3 

,2 

,1 

7 

8 
9 
I 


0*M0V  l *F  I X 

CHAIN,  84  FT  - 2.185  IN  CHAIN 
| IN  CHAIN,  34  FT  - 2 IN  MIRE  ROPE 


ENGTH  ON  BOTTOM 
EIGHT  ON  BOTTOM 
CROWN  DEPTH 
SHANK  TIP  DEPTH 


13.  ANCHOR  FLUKE  TIP  DEPTH 

14.  WATER  DEPTH 

15.  TOTAL  BOTTOM  WEIGHT 


NOTE  - POSITIVE  SHAN< 
ANGLE  INDICATES 
SHANK  TIP  BELOW 
CROWN 


9 

10 

11 

12 

13 

14 

15 

FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

300.2 

16064.4 

40.0 

40.8 

42.9 

40.6 

19064.4 

298.8 

15970.  1 

40.0 

40.9 

42.9 

40.6 

18970.1 

298.4 

15938.7 

39.6 

41.0 

42.7 

40.6 

18938.7 

276.4 

14478.4 

40.3 

41.8 

43.5 

40.6 

17478.4 

282.9 

14908.1 

40.2 

41.9 

43.4 

40.6 

17908.1 

281 .2 

14796.9 

40.1 

42.0 

43.  3 

40.6 

17796.9 

285.0 

15047.6 

39.7 

41.8 

42.6 

40.6 

18047.6 

288.4 

15278.3 

39.8 

41.9 

42.6 

40.6 

18278.3 

298.0 

15914.0 

39.9 

42.1 

42.6 

40.6 

18914.0 

290.7 

15426.0 

40.1 

42.2 

42.8 

40.6 

18426.0 

MOORFAST 


ANCHOR  TEST 


o 


TEST  DATE 
TEST  NO. 

TEST  RJN 
TEST  AREA 
START-ENO  TIMES 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  HEIGHT 
FLUKE  ANGLE-TYPE, 

MOORING  LINE  DESCRIPTION 


1.  DRAG  DISTANCE  5. 

2.  DtCK  TENSION  6. 

3.  ANCHOR  TENSION  7. 

4.  PACKAGE  DEPTH  8. 


1 

2 

FEET 

KIPS 

0.0 

21.3 

2.0 

26.1 

3.3 

29.5 

6.2 

47.0 

8.2 

47.9 

9.9 

47.2 

12.0 

49.6 

13.9 

43.1 

16.0 

46.2 

13.0 

43.1 

20.0 

42.7 

21.9 

36.0 

24.0 

40.6 

26.0 

43.  1 

3 

4 

RIPS 

FEET 

***** 

40.3 

***** 

40.4 

***** 

40.6 

***** 

40.8 

****  * 

41.3 

***** 

41.4 

***** 

41.3 

***** 

41.4 

***  * * 

41.5 

***** 

41.6 

***** 

41.7 

***** 

42.1 

***** 

42.2 

***** 

42.3 

304 

5 

0 

WEST  JETTY  - PORT  HUENEME 
910  - 924 

PORT  HUENEMt  SAND 
MOORFAST 

6000.00  L 6 • 

34.00  OEG.  - 0 O-MQV  1*FIX 


62  FT  - 

2.25  IN  CHAIN,  84 

FT  - 

2.186 

170  FT 

- 2.375  IN  CHAIN, 

34  FT 

- 2 I 

ROTATION  ANGLE 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

13. 

SHANK 

ANGLE 

1C. 

CHAIN 

WEIGHT 

ON  BOTTOM 

14. 

WIRE 

ROPE  ANGLE 

11. 

ANCHOR 

CROWN 

DEPTH 

15. 

DECK 

HORIZ.  FORCE  12. 

ANCHOR 

SHANK 

TIP  DEPTH 

5 

6 

7 

8 

9 

10 

11 

DEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

FEE 

3.6 

7.2 

7.5 

21.1 

307.6 

16554.3 

39. 

2.9 

8.5 

7.7 

25.9 

296.6 

15320.0 

39. 

3.0 

10.3 

7.2 

29.3 

294.1 

15655.0 

39. 

2.0 

9.0 

7.0 

46.7 

263.1 

13589.7 

39. 

1.6 

10.0 

6.9 

47.6 

262.3 

13540.4 

40. 

1.  1 

11.6 

6.  6 

46.9 

268.2 

13928.9 

40. 

-.  2 

12.6 

6.  7 

49.3 

262.8 

13573.4 

39. 

-4.2 

16.0 

6.  7 

42.8 

273.7 

14299. 3 

39. 

-8.1 

17.9 

6.7 

45.9 

268.2 

13928.9 

39. 

-12.7 

18.  7 

6.8 

42.8 

272.7 

14231.3 

39. 

-17.0 

19.3 

6.  8 

42.4 

273.5 

14285.7 

39. 

-19.5 

17.9 

6.9 

35.  8 

284.2 

14994.6 

40. 

-19.3 

17.6 

6.9 

40.3 

276.1 

14456.6 

40. 

-19.2 

17.3 

6.  8 

42.3 

272.4 

14209.7 

40. 

DISTANCE  BARGE  TRAVELLED  26.0 
DISTANCE  ANCHOR  TRAVELLED  26.0 


w.nRFAST  ANCHOR  TEST 


JETTY  - PORT  HUENEME 
- 924 

HUENE^t  SAND 
AST 

0.00  L5. 

DEG.  - 0 O-liOV  1 *F  I X 

- 2.28  IN  CHAIN,  84  FT  - 2.18*5  IN  CHAIN 
T - 2.8 78  IN  CHAIN,  34  FT  - 2 IN  WIRE  ROPE 


CHAIN 

LENGTH 

ON  BOTTOM 

13.  ANCHOR  FLUKE 

TIP  OEP 

TH 

NOTE  - POSITIVE  SHANK 

CHAIN 

WEIGHT 

ON  BOTTOM 

14.  HATER 

: DEPTH 

ANGLE 

INDICATES 

ANCHOR 

CROHN 

DEPTH 

15.  TOTAL 

. BOTTOM 

HEIGHT 

SHANK 

TIP  BE L3 w 

ANCHOR 

SHANK 

TIP  DEPTH 

CROHN 

8 

0 

10 

11 

12 

13 

14 

15 

KIPS 

FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

21.1 

307.6 

16554.3 

39.5 

40.6 

42.8 

40.3 

22554.3 

28.0 

296.6 

15820.0 

39.5 

40.7 

42.9 

40.3 

21820.0 

20.3 

294.1 

15655.0 

39.4 

40.9 

43.0 

40.3 

21655.0 

46.7 

263.1 

13589.7 

39.8 

41.1 

43.3 

40.3 

19589.7 

4fc 

47.6 

262.3 

13540.4 

40.1 

41.6 

43.  7 

40.3 

19540.4 

46.0 

268.2 

13928.9 

40.  1 

41.8 

43.  7 

40.3 

19928.9 

40.3 

262.8 

13573.4 

39.9 

41.8 

43.6 

40.3 

19573.4 

* 

42.6 

273.7 

14299. 3 

39.6 

41.9 

43.5 

40.3 

20299.3 

48.0 

268.2 

13928.9 

39.5 

42.1 

43.5 

40.3 

19928.9 

42.8 

272.7 

14231.3 

39.5 

42.2 

43.4 

40.3 

20231.3 

42.4 

273.5 

14285.7 

39.6 

42.3 

43.5 

40.3 

20285.7 

38.  8 

284.2 

14994.6 

40.2 

42.6 

44.0 

40.3 

20994.6 

40.3 

276.1 

14456.6 

40.  3 

42.8 

44.  1 

40.3 

20456.6 

42.3 

272.4 

14209.7 

40.4 

42.8 

44.2 

40.3 

20209.7 

' V* 

.c 

B-7 


i 


1 


CJilTLA  «9t  « 2 


MOORFAST 


ANCHOR  TEST 


TEST  DATE 
TEST  NU. 

TEST  RUN 
TEST  AREA 
START-END  TIMES 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  WEIGHT 
FLUKE  ANGLE-TYPE* 

MOORING  LINE  DESCRIPTION 


304 

6 

0 

«EST  JETTY  - PORT  HUENEM6 
95?  - 1007 
PORT  HUENEME  SAND 
MOORFAST 

6000.00  LB. 

34.00  DEG.  - 0 O-MOV  1«FIX 

62  FT  - 2.26  IN  CHAIN*  84  FT  - 2.185  IN  CHAIN 
170  FT  - 2.875  IN  CHAIN*  34  FT  - 2 IN  WIRE  ROP 


1.  DRAG  DISTANCE  5.  ROTATION  ANGLE  9.  CHAIN  LENGTH  ON  BOTTOM  13.  ANCHOR  FLU 

2.  DECK  TENSION  6.  SHANK  ANGLE  10.  CHAIN  WEIGHT  ON  BOTTOM  14.  WATER  DEPT 

3.  ANCHOR  TENSION  7.  WIRE  ROPE  ANGLE  11.  ANCHOR  CROWN  DEPTH  15.  TOTAL  BOTT 

4.  PACKAGE  DEPTH  8.  DECK  HORIZ.  FORCE  12.  ANCHOR  SHANK  TIP  DEPTH 


1 

2 

3 

4 

6 

6 

7 

a 

9 

10 

11 

12 

FEET 

KIPS 

KIPS 

FEET 

OEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

FEET 

FEET 

0.0 

15.5 

***** 

39.3 

1.6 

6.5 

7.2 

18.4 

314.7 

17024.2 

38.6 

39.6 

2.0 

23.7 

***** 

39.  b 

-.4 

6.4 

6.6 

23.5 

308.2 

16591.3 

39.8 

39.8 

3.9 

2 3.9 

***** 

39.6 

1.  7 

9.9 

6.*. 

23.7 

309.3 

16665. 7 

38.5 

40.0 

fa.O 

42.6 

***** 

40.0 

.7 

7.9 

5.6 

42.3 

287.1 

15192.6 

39.1 

40.3 

8.1 

56.7 

***** 

40.4 

-.5 

10.7 

5.6 

56.5 

266.9 

13844.0 

39.  1 

40.7 

10.0 

39.7 

***** 

40.4 

-4. 1 

14.9 

5.7 

39.5 

290.6 

15422.0 

38.7 

40.9 

12.0 

44.7 

***** 

40.3 

-18.0 

21.3 

5.6 

44.5 

283.3 

14935.6 

38.  1 

41.'"' 

13.8 

28.7 

***** 

40.2 

-25.9 

22.6 

5.7 

28.6 

3 06.2 

16461.1 

37.9 

40. 

16.0 

37.3 

***** 

40.4 

-2  9.  8 

24.2 

5.8 

37.  1 

292 .6 

15553.3 

38.0 

41.0 

17.9 

33.0 

***** 

38.4 

-2  9.4 

21.1 

5.8 

32.8 

299.1 

15988.3 

36.4 

39.0 

20.0 

37.0 

***** 

39.0 

-28.5 

20.7 

5.8 

36.8 

293.7 

15626.6 

37.0 

39.6 

22.0 

39.4 

***** 

37.9 

-25.5 

19.  7 

5.8 

39.2 

289.7 

15365.4 

35.9 

38.4 

24.0 

41.0 

***** 

41.1 

-24.4 

19.  6 

5.8 

40.8 

287.4 

15212.6 

39.1 

41.7 

DISTANCE  BARGE  TRAVELLED  24.0 
DISTANCE  ANCHOR  TRAVELLED  24.0 


TEST 


ME 


1 *F  I X 

84  FT  - 2.185  IN  CHAIN 
Nt  34  FT  - 2 IN  WIRE  ROPE 


M BOTTOM 

4 BOTTOM 

13.  ANCHOR  FLUKE 

14.  mATER  DEPTH 

TIP  DE 

PTH  ! 

NOTE  - POSITIVE  SHAN< 
ANGLE  INDICATES 

EPTH 

IP  DEPTH 

15.  T0T4L 

BOTTOM 

WEIGHT 

SHANK 

CROWN 

TIP  BELOW 

10 

11 

12 

13 

14 

15 

* LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

17024.2 

38.6 

39.6 

41.9 

39.3 

23024.2 

16591.3 

38.8 

39.8 

42. 1 

39.3 

22591.3 

16665.  7 

38.5 

40.0 

42.0 

39.3 

22665.7 

15192.6 

39.1 

40.3 

42.5 

39.3 

21192.6 

13844.0 

39.  1 

40.7 

42. 7 

39.3 

19844.0 

15422.0 

38.7 

40.9 

42.5 

39.3 

21422.0 

14935.6 

38.  1 

41.0 

42.0 

39.3 

20935.6 

16461.1 

37.9 

40.9 

41.  7 

39.3 

22461.1 

15553.3 

38.0 

41.0 

41. 8 

39.3 

21553.3 

15988.3 

36.4 

39.0 

40.  0 

39.3 

21988.3 

15626.6 

37.0 

39.6 

40.6 

39.  3 

21626.6 

•15365.4 

35.9 

38.4 

39.6 

39.  3 

21365.4 

[15212.6 

39.1 

41.7 

42.  8 

39.  3 

21212.6 

Test  No.  “ 7 
Test  Series  No. 


WEST  JETTY  - PORT  HUENEME 


stato 3500  lb . 32  degree  movable  flukes 


ort  hueneme  sand 


LEGEND 

° " Crown  Penetration 
A ” Shank  Tip  Penetration 


]0.0  1S.0  20.0  25.0  30.0  15.0 


LEGEND 

* “ Shank  Roll  )(  w 

v “ Shank  PjLtreft 


10.0  15.0  50.0  55.0 


5.0  JO.O  15.0  20,0 

LEGEND 

0 “ Chain  Weight  on  Bottom 
* “ Anchor  Foroe 
v ’^Be^k  Force 


30*  ° 3S.0  10.0  IS.  0 50.0  S5.0 


0.0  5.0  10.0 

15.0 

* » 1 I 

20.0  25.0  30.0  35.0 

10.0 

45.0 

50.0 

55.0 

Anchor  Drag  Distance 

STATC 


ANCHOR  TEST 


a 


TEST  DATE 
TEST  NO. 

TEST  RUN 
TEST  AREA 
START-END  TllfcS 
SEAFLOOR  TYRE 
ANCHOR  TYPE 
ANCHOR  HEIGHT 
FLUKE  ANGLE-TYPE, 

MOORING  LINE  DESCRIPTION 


30  A 
7 
0 

WEST  JETTY  - PORT  HUENEME 
11A6  - 1157 
PORT  HUENEME  SAND 
STATO 

3500.00  LB. 

32.00  DEG.  - 0 0*M0  V i-FIX 

62  FT  - 2.25  IN  CHAIN,  8A  FT  - 
170  FT  - 2.875  IN  CHAIN,  3A  FT 


1.  DRAG 

DISTANCE  5. 

ROTATION  ANGLE 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

2.  DECK 

TENSION  6. 

SHANK 

ANGLE 

10. 

CHAIN 

WEIGHT 

ON  BOTTOM 

3.  ANCHOR  TENSION  7. 

WIRE  I 

ROPE  ANGLE 

11. 

ANCHOR 

CROWN 

DEPTH 

A.  PACKAGE  DEPTH  8. 

DECK  1 

HORIZ.  FORCE  12. 

ANCHOR 

SHANK 

TIP  DEPTH 

1 

2 

3 A 

5 

6 

7 

8 

9 

10 

FEET 

KIPS 

KIPS  FEET 

DEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

0.0 

37.5 

13. 0 A 1 • 0 

3.0 

6.3 

7.5 

37.2 

275.8 

1 AA  3 7.  1 

2.0 

39.2 

1A . 5 Al . A 

A. 6 

7.0 

7.2 

38.9 

275.8 

1AA35. A 

3.6 

38.0 

1 A . 0 A 1 . 7 

A.  9 

6.9 

6.5 

37.8 

285.0 

150A6.A 

5.3 

A6.  A 

16.0  39. A 

6.2 

10.5 

5.  7 

A6.1 

279.8 

1A701.9 

7.2 

72.2 

27.6  A 1 . 9 

9.2 

9.3 

A. 9 

72.0 

257.0 

13185.2 

9.1 

61.2 

29.2  A2 .2 

10.5 

10.3 

A. 9 

60.9 

271.1 

1A127.7 

11. A 

A 7 . A 

22.6  39.5 

22.8 

12.3 

5.8 

A7.1 

276.9 

1A510.6 

13.3 

A A.  5 

21.0  39. A 

26.  7 

12.3 

5.8 

A A.  2 

232  .A 

1A675.2 

15.3 

5 2.9 

26.0  A2.0 

28.0 

13.6 

5.  5 

52.6 

273.2 

1A26A.2 

17.  A 

•c 

• 

o 

23.7  A 1 . 0 

29.6 

1A.  3 

5.7 

50.3 

273.6 

IA288. A 

19.  A 

A 8 • ri 

23.0  Al.3 

32.2 

15.2 

5.7 

A 8.  6 

276.3 

1 A A 72 • 3 

DISTANCE 

BARGE 

travelled 

20.0 

DISTANCE 

ANCHOR 

TKA VELLEO 

19.  A 

2.165  I 
2 IN 


13.  AN 
1A.  HA 
15.  TO 


11 

FEET 
AO.  0 
AO.  A 
AO.  7 
37.9 
AO. 6 
AO. 7 
37.8 
37.8 
AO. 3 
39.2 
39. A 


CHOR  TEST 


ENEME 


MOV  1 >*F  I X 

N»  84  FT  - 2.185  IN  CHAIN 
AIN,  34  FT  - 2 IN  WIRE  ROPE 


ON  BOTTOM  13.  ANCHOR  FLUKE  TIP  DEPTH  NOTE 
ON  BOTTOM  WATER  DEr  H 

DEPTH  15.  TOTAL  BOTTOM  WEIGHT 

TIP  DEPTH 


POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BEL  JW 
CROWN 


10 

11 

12 

LBS 

FEET 

FEET 

15537.1 

50.0 

51.5 

15535.5 

50.5 

51.8 

15046.4 

50.  7 

52.1 

15701.9 

37.9 

50.0 

13185.2 

50.6 

52.5 

15127.7 

50.7 

52.9 

15510.6 

37.8 

50.2 

15875.2 

37.8 

50.1 

15265.2 

50.  3 

52.7 

15288.5 

39.2 

'1.7 

15572.3 

39.5 

52.0 

L3 

14 

15 

FEET 

FEET 

LBS 

53. 6 

51.0 

17937.1 

55.  0 

51.0 

17935.4 

55.3 

51.0 

18546.4 

51.7 

51.0 

18201.9 

55.  3 

51.0 

16685.2 

55.5 

41.0 

17627.7 

51. 8 

41.0 

18010.6 

51.4 

41.0 

18375.2 

53.9 

41.0 

17764.2 

52.8 

41.0 

17788.4 

53.0 

41.0 

17972.3 

1 e ST  DATE 
TEST  NO. 

TEST  RUN 
TEST  AREA 
START-END  TIMES 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  WEIGHT 
FLUKE  ANGLE-TYPE, 

MOORING  LINE  DESCRIPTION 


STATG  ANCHOR  TEST 


30*1 

8 

0 

REST  JETTY  - PORT  HUENEME 

1222  - 1232 

PORT  HUENEME  SAND 

STATO 

3500.00  L 6 . 

32.00  DEG.  - 0 O-MOV  1*FIX 

62  FT  - 2.25  IN  CHAIN,  8 9 FT  - 2.185  IN 

170  FT  - 2.875  IN  CHAIN,  3*  FT  - 2 IN  HI 


1 

„ DRAG 

01STANCE 

5. 

ROTATION  ANGLE 

9. 

CHAIN 

LENGTH 

GN  BOTTOM 

13.  ANCi- 

2 

. DECK 

TENSION 

6. 

SHANK 

ANGLE 

10. 

CHAIN 

WEIGHT 

ON  BOTTOM 

19.  WATE 

3 

. ANCHOR  TtNSION  7. 

WIRE 

ROPE  ANGLE 

11. 

ANCHOR 

CROWN 

DEPTH 

15.  TOTi 

9 

. PACKAGE  DEPP' 

8. 

DECK  ! 

HORIZ.  FORCE  12. 

ANCHOR 

SHANK 

TIP  DEPTH 

1 

2 

3 

9 

5 

6 

7 

8 

9 

10 

11 

FEET 

KIPS 

KIPS 

FtET 

DEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

FEET 

0.0 

35.  8 

19.0 

90.7 

6.0 

7.0 

6.9 

35.5 

289.3 

15333. 1 

39.7 

2.0 

39.9 

1h.5 

90.  8 

1.3 

6.3 

6.  1 

39.2 

286.9 

15195.9 

39.9 

3.9 

39.  7 

16.0 

90.9 

-.8 

6 • 6 

5.8 

39.5 

288.9 

15307.7 

39.9 

6.0 

91.0 

16.8 

91.1 

-.  7 

6.1 

6.0 

90.  B 

289.5 

15019.3 

90.2 

7.9 

97.9 

19.0 

91.3 

-3.5 

3.7 

5.6 

97.7 

279.7 

19697.9 

90.  1 

9.8 

99.  1 

26.0 

91.9 

-5.0 

6.  3 

5.5 

98.9 

279.0 

19667.3 

90.9 

11.9 

59.9 

30.7 

92.2 

-7.7 

9.0 

5.5 

59.  1 

265.3 

13790.5 

90.9 

19. 0 

5 7.8 

29.9 

92.3 

-10.6 

10.0 

6.6 

5 7.5 

265.2 

13731.9 

90.9 

16.0 

60.9 

30.  7 

92.9 

-15.  9 

11.9 

5.6 

- » \ 

261.6 

13993.8 

90.9 

17.9 

68.7 

30. 2 

92.3 

-19.  7 

12.0 

5.5 

V.  9 

265.5 

13750.0 

90.7 

20.0 

60.2 

30.6 

92.5 

-22.9 

12.3 

6.5 

•>  9 

263.3 

13607.2 

90.8 

DISTANCE  BARG 

E TRAVELLED 

o 

• 

o 

distance  anchor  TRAVELLED  20.0 

J 


<r 


ANCHOR  TEST 


PORT  HUENEME 
SAND 


8. 

0 0»MOV  1 *F  I X 

IN  CHAIN,  84  FT  - 2.185  IN  CHAIN 
75  IN  CHAIN,  34  FT  - 2 IN  WIRE  ROPE 


N 

LENGTH 

ON  BOTTOM 

13.  ANCHOR  FLUKE 

TIP  DEPTH  l 

NOTE  - POSITIVE  SHANK 

N 

WEIGHT 

ON  BOTTOM 

14.  WATER 

DEPTH 

ANGLE 

INDICATES 

IOR 

CROwN 

DEPTH 

15.  TOTAL 

BOTTOM 

WEIGHT 

SHANK 

TIP  BELJw 

(OR 

SHANK 

TIP  DEPTH 

CROWN 

9 

10 

11 

12 

13 

14 

15 

FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

289.3 

15333.1 

39.7 

41.1 

43.3 

40.7 

18833.1 

286. A 

15145.9 

39.9 

41.2 

43.4 

40.7 

18645.9 

288.9 

15307.7 

39.9 

41.3 

43. 5 

40.  7 

18807.7 

28-i.5 

15019.3 

40.2 

41.4 

43.8 

40.  7 

18519.3 

1 

279.7 

14697.9 

40.  1 

41.8 

43.8 

40.7 

18197.9 

1 

279.0 

14647.3 

40.9 

42.3 

44.5 

40.7 

18147.3 

9 

265.3 

13740.5 

40.9 

42.  7 

44.6 

40.7 

17240.5 

91 

265.2 

13731.4 

40.9 

42.9 

44.  7 

40.7 

17231.4 

9 

261.6 

13493.8 

40.9 

43.1 

44.7 

40.7 

16993.8 

9 

265.5 

13750.0 

40.7 

43.0 

44.5 

40.7 

17250.0 

1 

263.3 

13607.2 

40.8 

43.2 

44.6 

40.7 

17107.2 

0.0  S.0  10.0  15.0 


Z5.0  30.0  3S.0 

Anchor  Drag  DLsionco 


so. a ss.o 


STATU 


ANCHOR  TEST 


TEST  DATE 
TEST  NO. 

TEST  RUN 
TEST  AREA 
START-END  TIMES 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  HEIGHT 
FLUKE  ANGLE-TYPE, 

MOORING  LINE  DESCRIPTION 


304 

9 

0 

*EST  JETTY  - PORT  HUENEME 
191?  - 1925 
PORT  HUENEME  SAND 
STATO 

3500.00  LB. 

32.00  DEG.  - 0 0*MDV  1=*FIX 
62  FT  - 2.25  IN  CHAIN,  84  FT  - 2, 
170  FT  - 2.875  IN  CHAIN,  34  FT  - 


1. 

DRAG 

DISTANCE 

5. 

ROTATION  ANGLE 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

2. 

DECK 

TENSION 

6. 

SHANK 

ANGLE 

10. 

CHAIN 

HEIGHT 

ON  BOTTOM 

3. 

ANCHOR  TENSION  7. 

WIRE  ROPE  ANGLE 

11. 

ANCHOR 

CROHN 

OEPTH 

4. 

PACKAGE  DEPTH 

8. 

DECK  HORIZ.  FORCE  12. 

ANCHOR 

SHANK 

TIP  DEPTH 

l 

2 

3 

4 

5 

6 

7 

8 

9 

i.0 

FFET 

KIPS 

KIPS 

FEET 

DEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

0.0 

23.5 

***** 

35.1 

-2.7 

3.9 

6.6 

23.3 

308.7 

16623.7 

2.0 

33.8 

6.0 

34.6 

-2.8 

3.8 

6.4 

33.6 

293.1 

15589.7 

3.9 

31.9 

14.0 

34.8 

-2.8 

4.0 

6.2 

31.7 

297.8 

15900.9 

5.9 

32.1 

14.4 

34.5 

-3.  1 

5.0 

6.2 

31.9 

297.5 

15883.7 

8.1 

45.3 

20.5 

35.4 

-7.9 

6.7 

6.1 

45.0 

277.3 

14537.8 

10. 1 

59.0 

27.0 

36.2 

-12.9 

7.1 

5.8 

58.7 

259.7 

13366.2 

12.0 

57.4 

27.0 

36.5 

-20.  1 

9.5 

5.5 

57.2 

266.0 

13787.2 

13.9 

52.6 

25.5 

37.6 

-24.  4 

11.2 

5.5 

52.4 

274.1 

14326.6 

15.8 

49.9 

24.0 

36.7 

-28.0 

11.8 

5.4 

49.7 

278.8 

14636.4 

17.9 

42.  4 

21.0 

36.4 

-27.3 

10.2 

5.7 

42.2 

2S  5.7 

15094.3 

19.9 

52.0 

25.0 

37.  1 

-26.9 

10.0 

5.4 

51.9 

275.2 

14397.9 

DISTANCE  BARGE  TRAVELLED 

20.0 

DISTANCE  ANCHOR  TRAVELLED  19.9 


(7 


"1 

1 


185 
2 IN 


,3.  A 
5.  * 

5.  T 

I 


11  I 

FEET 

35.6 
34  o 0 
35.2 

33.7 
35.5 
35.2 
35.2 
36.  I 
35.2 
35.  1 

35.8 


ANCHOR  TEST 


RT  HUENEME 
ND 

0*f10  V 1*F  I X 


CHAIN 

, 85  FT  - 

2.185 

IN  CHAIN 

IN  CHAIN,  35  FT 

- 2 IN 

HIRE  ROPE 

ENGTH 

ON  BOTTOM 

13.  ANCHOR  FLUKE 

EIGHT 

ON  BOTTOM 

15.  HATER  DEPTH 

CROHN 

DEPTH 

15.  TOTAL  BOTTOM 

SHANK 

TIP  OEPTH 

9 

10 

11 

12 

FEET 

LBS 

FEET 

FEET 

308.7 

16623.7 

35.6 

35.5 

293.1 

15589.7 

35.0 

35.8 

297.8 

15900.9 

35.2 

35.0 

297.5 

15883.7 

33.7 

35.8 

277.3 

15537. 8 

35.5 

35.  7 

259.7 

13366.2 

35.2 

36.6 

266.? 

13787.2 

35.2 

37.0 

275.1 

15326.6 

36.  1 

38.2 

278.8 

15636.5 

35.2 

37.3 

285,7 

15095.3 

35.1 

37.0 

275.2 

15397.9 

35.8 

37.6 

TI 7 DEPTH  NOTE  - POSITIVE  SHAN< 

ANCLE  INDICATES 
HEIGHT  SHANK  TIP  9EL3W 

CROHN 


13 

15 

15 

FEE  T 

FEET 

LBS 

37.9 

35.  1 

20123.7 

37.5 

35.1 

19089.7 

37.6 

35.1 

19500.9 

37.  2 

35.1 

19383.7 

38.0 

35.1 

18037.8 

38.7 

35.1 

16866.2 

38.  8 

35.  1 

17287.2 

39.  7 

35.  1 

17826.6 

38.7 

35.  1 

18136.5 

38.6 

35.1 

18595.3 

39. 2 

35.  1 

17897.9 

B-l  1 


I 


Test  No.  - 10 

Test  Series  No.. 


WEST  JETTY  - PORT  HUENEME 


3500  lb,  32  degree  movable  flukes 


ort  hueneme  send 


LEGEND 

Crown  Penetration 
Shank  Tip  Penetration 


10.0  1S.0 


30. 0 35. 0 


15.0  50.0  SS.O 


LEG-END 

* “ Shonk  Roll 
? ” Shonk  Pitch 


S-°  10-°  1S.0  20.0  25.0  30.0  35.0  10.0  15.0  SO.O  SS.O 

LEGEND  “ 

° “ Chain  Weight  on  Pottom 
**  “ Anchor  Force 
v “ Deck  Force 


, H~ — 


1 

0.0 

5.0 

10.0 

15.0 

1 1 1 1 

20.0  25.0  30.0  35. 0 

10.0 

0 

SO.O 

£5.0 

j 

Anchor  Drag  Distance 

STATO 


ANCHOR 


TEST 


TEST  DATE 
TEST  NO. 

TEST  RUN 
TEST  AREA 
START-END  TIMES 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  *E I GHT 
FLUKE  ANGLE-TYPE, 


304 

10 

0 

WEST  JETTY  - PORT  HUENEME 

1619  - 1631 

PORT  HUENEME  SAND 

STATO 

3500.00  LB. 

32.00  DEG.  - 0 


0 -MO  V 1-FIX 


MOORING 

LINE 

DESCRIPTION 

62  FT  - 

2.25  IN  CHAIN 

, 84  FT  - 

2.185  IN 

170  FT 

- 2.875 

IN  CHAIN,  34  FT 

- 2 IN  WI 

1. 

DRAG 

DISTANCE 

5. 

ROTATION  ANGLE 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

13.  ANCH 

2. 

DECK 

TENS  13N 

6. 

SHANK 

ANGLE 

10. 

CHAIN 

WEIGHT 

ON  BOTTOM 

14.  WATE 

3. 

ANCHOR  TENSION  7. 

WIRE 

ROPE  ANGLE  11. 

ANCHOR 

CROWN 

DEPTH 

15.  TOTA 

1 • 

PACKA 

GE  DEPTH 

8. 

DECK 

HORIZ.  FORCE  12. 

ANCHOR 

SHANK 

TIP  DEPTH 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

FEET 

KIPS 

KIPS 

FEET 

DEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

FEET 

0.0 

17.2 

2.5 

41.9 

2.6 

4.6 

9.3 

17.0 

307.4 

16542.4 

41.3 

2.0 

26.9 

8.C 

41.9 

2.8 

4.6 

7.2 

26.  7 

298.9 

15974.3 

41,  ? 

4.2 

29.  5 

14.0 

42.8 

3.6 

5.  u 

7.3 

29.3 

293.0 

15579.6 

42.1 

6.2 

31.5 

15.0 

42.8 

3.6 

5.0 

7.2 

31.2 

290.2 

15394.3 

42.1 

d.O 

33.7 

17.0 

42.6 

3.5 

8.7 

6.7 

33.5 

290.2 

15395.3 

41.  3 

9.9 

51.4 

26.0 

44.3 

3.3 

7.0 

5.9 

51.1 

269.5 

14021.3 

43.3 

11.9 

57.5 

29.0 

44.5 

5.0 

6.6 

6.9 

57.2 

260.6 

13417.9 

43.  3 

13.9 

53.1 

29.7 

45.  1 

6.  7 

11.1 

5.8 

57.3 

260.9 

13449. 1 

43.5 

16.0 

59.4 

30. 7 

4 6.3 

8.3 

13.5 

5.9 

59.  1 

257.3 

13204. 1 

44.4 

18.0 

60.  1 

30.3 

46.  1 

8.8 

14.4 

5.9 

59.7 

256.2 

13136.0 

44.0 

19.9 

51.  7 

25.0 

43.9 

9.0 

12.1 

6.0 

51.4 

268.3 

13935.4 

42.2 

distance  barge  Travelled  zo.o 

DISTANCE  ANCHOR  TRAVELLED  19.9 


NCHOR  TEST 


HUEN6  ME 


O-MOV  1-FIX 

MAIN,  84  FT  - 2.185  IN  CHAIN 
CHAIN,  34  FT  - 2 IN  WIRE  ROPE 


GTH 

ON  BOTTOM 

13.  ANCHOR  FLUKE 

TIP  DEPTH  i 

NOTE  - POSITIVE  SHAN< 

GHT 

ON  BOTTOM 

14.  WATER 

DEPTH 

ANGLE 

INDICATES 

OhN 

DEPTH 

15.  TOTAL 

BOTTOM 

wc I GHT 

SHANK 

TIP  BELOW 

ANK 

TIP  DEPTH 

CROWN 

10 

11 

12 

13 

14 

15 

E T 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

7.4 

16542.4 

41.3 

42.2 

44.  7 

41.9 

20042.4 

8.9 

15974.3 

41.2 

42.1 

44.6 

41.9 

19474.3 

3.0 

15579.6 

42.1 

43.1 

45.  5 

41.9 

19079.6 

0.2 

1 5 1 ° • 3 

42.1 

43.1 

45.5 

41.9 

18894.3 

0.2 

15395.3 

41.3 

43.1 

45.  1 

41.9 

18895.3 

9.5 

14021.3 

43.3 

44.7 

46.9 

41.9 

17521.3 

0.5 

13417.9 

43.  3 

45.0 

47.  0 

41.9 

16917.9 

0.9 

13449. 1 

43.5 

45.8 

47.4 

41.9 

16949.1 

7.3 

13204.1 

44.4 

47.1 

48.  4 

41.9 

16704.1 

6.2 

13136.0 

44.0 

46.9 

48.1 

41.9 

16636.0 

8.3 

13935.4 

42.2 

44.6 

46.  1 

41.9 

17435.4 

Test  No.  - H 
Test  Series  No. 


WEST  JETTY  - port  HUENEhE 

sloLo 3500  Lb.  32  deqree  movoble  flukes 


orl  hueneme  sand 


LEGEND 
0“  Croup  Penetrotlon 
*“  Shank  Tip  Peneirailop 


10.0  IS.  0 20. 0 2S.0 


35. 0 10.0  1S.0  SO  0 


LEGEND 

* “ Shank  Roll 
v ” Shank  Pitch 

n- --- »--J 


•0  5.0  10.0  J 5.0  20.0 

LEGEND 

° ” Chain  Weight  on  Bottom 
* ” Anchor  force 
v - Deck  Force 

* ~K>.. 


2s* 0 30-0  35.  a 10.0  1S.0  50.  Q 55.  Q 


0.0 

5.0 

>0.0 

15.0  20.0  25.0  30.0  35.0 

10.0 

15.0 

so.o 

55. 0 

Anchor  Drag  Distance 

STATO 


ANCHOR  TEST 


< E S T DATE 
TEST  NO. 

TEST  RUN 
TEST  AREA 
START-EnO  TIMES 
S4-  i FLOOR  TYPE 
A\CMOR  TYPE 
ANCHOR  WEIGHT 
FLUKE  ANGLE-TYPE, 

MOORING  LINE  DESCRIPTION 


30  A 
il 
0 

REST  JETTY  - PORT  HUENEME 
1639  - 1631 
PORT  HUENEME  SAND 
STATO 

3300.00  LB. 

32.00  OEG.  - 0 0»M0V  1-FIX 

62  FT  - 2.23  IN  CHAIN,  84  FT  - 2.1) 
170  FT  - 2.875  IN  CHAIN,  3<t  FT  - 2 


1.  DRAG  DISTANCE  5 

2.  DECK  TENSION  6 

3.  ANCHOR  TENSION  7 

4 . PACKAGE  OEPTH  8 


l 

2 

3 

4 

FEET 

KIPS 

KIPS 

FEET 

0.0 

20.5 

***** 

42.9 

2.0 

29.2 

14. 3 

43.7 

4.2 

32.5 

14.0 

41.0 

5.9 

45.  b 

21.6 

42.1 

8.2 

bl.3 

27.6 

43.2 

10.0 

52.4 

23.0 

42.3 

11.9 

34.3 

17.0 

41.6 

14.1 

39.0 

17.0 

41.5 

16.1 

41.1 

17.6 

41.7 

18.1 

44.3 

19.0 

42.2 

20.1 

47.6 

21.0 

42.5 

22.1 

52.2 

23.0 

43.0 

24.1 

50.7 

23.0 

43.6 

26.2 

50.0 

23.0 

44 .6 

ROTATION  ANGLE  9 


SHANK 

angle 

10 

WIRE 

ROPE  ANGLE 

11 

DECK 

HORIZ.  FORCE  12 

5 

6 

7 

DEG 

DEG 

DEG 

.2 

6.3 

7.3 

-.2 

6.4 

6.7 

-5.0 

11. 8 

6.8 

-8.9 

8.4 

5.8 

-11. 0 

11.1 

5.9 

-22.8 

15.7 

5.9 

-33.0 

19.0 

6.0 

-34.0 

17.8 

6.4 

-32.8 

16.8 

6.2 

-30.7 

15.4 

6.2 

-27.1 

14.7 

6.1 

-26.6 

14.9 

5.9 

-28.1 

16.  1 

5.9 

-28.9 

16.5 

6.1 

CHAIN 

LENGTH 

GN  BOTTOM 

13 

CHAIN 

HEIGHT 

ON  BOTTOM 

14 

ANCHOR 

CROWN 

DEPTH 

15 

ANCHOR 

SHANK 

TIP  OEPTH 

8 

9 

10 

KIPS 

FEET 

LBS 

F 

20.4 

310.1 

16720.7 

4 

29.0 

299.5 

15947.5 

4 

32.3 

291 . 3 

15470.0 

3 

45.3 

280.7 

14766.0 

4 

61.0 

254.8 

13039.0 

4 

52.1 

269.1 

13994.8 

4 

39.1 

2 07.9 

15239.9 

3 

38.7 

284.1 

14987.7 

3 

40.8 

2b2 .2 

14366.5 

3 

44.0 

277.1 

14526.4 

<< 

47.4 

273.6 

14292.9 

4 

52.0 

268.1 

13924.4 

t 

50.4 

270.8 

14104.5 

< 

49.  7 

269.0 

13985.9 

< 

DISTANCE  BARGE  TRAVELLED  26.0 
DISTANCE  ANCHOR  TRAVELLED  26.2 


i 


(t 


ANCHOR  TEST 


RT  HUENEME 
ND 


0*M0V 
CHAIN, 
|IN  CHAIN 


1 *F  I X 
84  FT  - 
, 34  FT 


2.18b  IN  CHAIN 
- 2 IN  WIRE  ROPE 


ENGTH  ON  30TT0M 
EIGHT  ON  80TT0M 
CROWN  DEPTH 
SSHANK  TIP  OEPTH 


13.  ANCHOR  FLUKE 

14.  WATER  DEPTH 

15.  TOTAL  BOTTOM 


TIP  DEPTH  NOTE 
WEI GHT 


- POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BELOW 
CROWN 


9 10 

FEET  LBS 

310.1  16720.7 

*98.5  15947.5 

291.3  15*t  70 . 0 

280.7  14766.0 

254.8  13039.0 

2b9 . 1 13994.8 

2o  7 . 9 15239.9 

284.1  14987.7 

2b 2 .2  14866.5 

277.1  14526.4 

273.6  14292.9 

268.1  13924.4 

270.8  14104.5 

.0  13985.9 


11 

FEET 

42.0 

42.8 

39.3 

40.9 

41.6 

40.2 

39.4 

39.4 

39.6 

40.2 

40.6 

41.0 

41.6 

42.5 


12 

FEET 

43.3 

44.  1 

41.7 

42.6 

43.8 
43.1 
42.5 

42.3 
42.5 

42.9 

43.3 

43.7 

44.4 

45.4 


13 

FEET 

45.6 

46.4 

43.  3 

4<>.  6 

45.5 

44.  1 
43.  1 

43.  0 

43.3 
43.9 

44.  4 
44.8 

45.  4 

46.  3 


14 

15 

FEET 

LBS 

42.9 

20220.7 

42.9 

19447.5 

42.9 

18970.0 

42.9 

18266.0 

42.9 

16539.0 

42.9 

17494.8 

42.9 

18739.9 

42.9 

18487.7 

42.9 

18366.5 

42.9 

18026.4 

42.9 

17792.9 

42.9 

17424.4 

42.9 

17604.5 

42.9 

17485.9 

Day  # - 305 
Test  No.  - 12 

Test  Series  No.  “ 0 


10.0 

-a.o 


WEST  JETTY  - PORT  HUENEME 

br uce twln~shonk  1100  Lb.  fixed  flukes 

port  hueneme  sand 


LEGEND 

o-  Crown  Penetration 
a “ Shank  Tip  Penetration 


'"I""" "T"  ' '3 I-  "— I 1 — "T~ I ""1 

10.0  15.0  20.0  25.0  30.0  1S.0  <0.0  15  0 SO.O  55.0 


LEGEND 

* ” Shank  Roll 
’ - Shank  Pitch 


-« — m — * — ■ — m — m — -a — h — a — m — » — » — * — u 


-r  - i -I — r — i i i — i > 

IQ.a  15.0  20.0  25.0  30.0  35.0  10.0  IS  0 SO.O  5S.0 


LEGEND 

o - Chain  Weight  on  Bottom 
k - Anchor  Force 
v “ Deck  Force 


BRUCE 


ANCHOR  TEST 


TEST  DATE 
TEST  NO. 

TEST  RUN 
TtST  AREA 
START-END  TIMES 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  WEIGHT 
FLUKE  ANGLE-TYPE, 

MOORING  LINE  DESCRIPTION 


305 

12 

0 

WEST  JETTY  - PORT  HUENEME 
012  - 824 

PORT  HUENfcMfc  5flND 
BRUCE 

1100.00  LB. 

*****  OEG.  - 0 0»M0V  1 »F  I X 

bl  FT  - 2.25  in  CHAIN,  84  FT  - 
170  FT  - 2.875  IN  CHAIN,  34  FT 


1 

FEET 

0.0 

2.0 

3.9 

5.9 
7.8 
9.  7 

11.6 

13.9 

15.8 

17.8 

19.8 

21.8 

23.7 
25.5 

27.7 


1.  DRAG  DISTANCE  5. 

2.  DECK  TENSION  6. 

3.  ANCHOR  TENSION  7. 

4.  PACKAGE  DEPTH  6. 


2 

3 

4 

KIPS 

KIPS 

FEET 

24.1 

***** 

* **  ** 

22.4 

***** 

***** 

31.4 

***** 

***** 

35.1 

***** 

***** 

35.4 

***** 

* **** 

32.3 

***** 

***** 

30.  4 

***** 

***** 

31.5 

***** 

**  + ** 

32.5 

***** 

***** 

32.9 

***** 

***** 

32.8 

***** 

***** 

34.2 

***** 

***** 

34.  y 

***** 

***** 

30.2 

***** 

***** 

34.2 

***  * * 

***** 

ROTATION  ANGLE  9 
SHANK  ANGLE  10 
WIRE  RQ°E  ANGLE  11 
DECK  HORIZ.  FORCE  12 


5 

6 

7 

OEG 

DEG 

DEG 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

*♦  *** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

*♦  *** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

* **  * * 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

CHAIN 

LENGTH 

ON  BOTTOM 

CHAIN 

WEIGHT 

ON  BOTTOM 

ANCHOR 

CROWN 

DEPTH 

ANCHOR 

SHANK 

TIP  DEPTH 

B 

9 

10 

KIPS 

FEET 

LBS 

***** 

294.1 

15654.1 

***** 

299.9 

16041.4 

***** 

256. 9 

15173.7 

***** 

282.2 

14865.8 

***** 

282.2 

14863. 3 

***** 

288.8 

15301.6 

***** 

292.3 

15537.5 

* ***  * 

287.  3 

15202.8 

***** 

287.0 

15180. 3 

* ***  * 

286.  3 

15138.2 

***** 

266.7 

15164.1 

* ♦*** 

284.1 

14990.9 

* ***  * 

285.2 

15060.4 

***** 

294.9 

15710.5 

***** 

286.6 

15157.9 

DISTANCE  BARGE  TRAVELLED  26.0 
DISTANCE  ANCHOR  TRAVELLED  27.7 


2.185  IN 
- 2 IN  WI 


13.  ANCH 

14.  WATE 

15.  TOTA 


11 

FEET 

***** 

***** 
***** 
****  * 
***  ♦* 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
*¥*  *♦ 


ANCHOR  TEST 


RT  HUENEME 
ND 


0*M0V  l »F  l X 

CHAIN,  04  FT  - 2.185  IN  CHAIN 
IN  CHAIN,  34  FT  - 2 IN  WIRE  ROPE 


ENGTH  ON  BOTTOM 
EIGHT  ON  BOTTOM 
CROWN  DEPTH 
SHANK  TIP  DEPTH 


13.  ANCHOR  FLUKE 

14.  WATER  DEPTH 

15.  TOTAL  BOTTOM 


TIP  DEPTH  NOTE 
WEIGHT 


- POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BELOW 
CROWN 


. 9 

10 

11 

12 

13 

14 

15 

‘FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

294.1 

15654.1 

***** 

***** 

****  * 

***** 

16754.1 

299.9 

16041.4 

***** 

***** 

♦ **♦  * 

***** 

17141.4 

206.9 

15173.7 

***** 

***** 

***** 

***** 

16273.7 

282.2 

14865.8 

***** 

***** 

***** 

***** 

15965.8 

282.2 

14863.3 

***** 

***** 

***** 

***** 

15963.3 

288.8 

15301.6 

***** 

***** 

***** 

***** 

16401.6 

292.3 

15537.5 

***** 

***** 

***** 

***** 

16637.5 

287.  3 

15202.8 

***** 

***** 

***** 

***** 

16302.8 

287.0 

15180. 3 

***** 

***** 

***** 

***** 

16280.3 

286.3 

15138.2 

***** 

***** 

***** 

***** 

16238.2 

286.7 

15164.1 

***** 

***** 

***** 

***** 

16264.1 

,284.1 

14990.9 

***** 

***** 

***** 

***** 

16090.9 

2b5.2 

15060.4 

***** 

***** 

***** 

***** 

16160.4 

294.9 

15710.5 

***** 

***** 

***** 

***** 

16810.5 

286.6 

15157.9 

***** 

***** 

***** 

***** 

16257.9 

B-14 


3 


Day  * - 305 
Teel  No.  - 13 

Test  Series  No. 


WEST  JETTY  - PQRf  HUENEME 

bruce twln~6honk  1100  Lb,  fixed  flukes 

port  h'Jeneme  sand 


LEGEND 

o - Crown  Penetration 
fl  •*  Shank  Tip  Penetration 


LEGEND 

* “ Shank  Roll 
* - Shank  Pitch 


SO.D  6S.D 


LEGEND 

° “ Chain  Height  on  Bottom 
* ~ Anchor  force 
* - Deck  F orce 


SO.  3 6S.3 


, 00 

S.0 

10.3 

1S.0 

™ . I 1 

20.0  25.0  30.0  35.3 

1 

40.0 

— — i 

45.0 

1 

so.o 

SS.3 

l 

Ancnor  Drag  Distance 

BRUCE 


ANCHOR  TEST 


TEST  0 A T .- 
TEST  NO. 

TEST  RUN 
TEST  AREA 
START-END  TIHIS 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  HEIGHT 
FLUKE  ANGLE-TYPE. 

HOOPING  LINE  DESCRIPTION 


305 

13 

0 

WEST  JETTY  - PORT  HUE  NE  HE 
836  - 850 

PORT  HUE  NE  HE  SAND 
BRUCE 

1100.00  LB. 

*****  DEG.  - 0 0“ MO V 1-FIX 

62  FT  - 2.25  IN  CHAIN,  b6  FT  - 2.11 
170  FT  - 2.875  IN  CHAiN,  36  FT  — 2 


8S.3 


1. 

DRAG 

DISTANCt  5. 

ROTATION  ANGLE 

9. 

CHAIN 

length 

ON  80TT0H 

13. 

2. 

0£  CK 

TENSION 

6 « 

SHANK 

ANGLE 

10. 

CHAIN 

weight 

ON  BOTTOH 

16, 

3. 

ANCHOR  TENSION  7. 

«IRE  1 

ROPE  ANGLE  11. 

anchor 

crown 

DEPTH 

15. 

6. 

PACKAGE  DEPTH  8. 

DECK  HORIZ.  FORCE  12. 

anchcr 

SHANK 

TIP  DEPTH 

1 

2 

3 

6 

5 

6 

7 

8 

9 

10 

FEET 

KIPS 

KIPS 

FEET 

DEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

Fi 

0.0 

26.5 

***** 

* * **  * 

***** 

***** 

***** 

***** 

295.6 

15761.8 

** 

2.0 

30.1 

***** 

***** 

***** 

***** 

♦ ♦♦♦* 

***** 

291.1 

15653.8 

** 

A.O 

36.  3 

***** 

* ***  * 

***** 

***** 

«*  **» 

***** 

28  2.9 

16909.1 

** 

5.3 

35.5 

***** 

* **** 

***** 

***** 

***** 

***** 

286.0 

15117.3 

*♦ 

7.8 

32.9 

***** 

***** 

***** 

***** 

***** 

***** 

290.6 

15622.5 

** 

6.6 

32.5 

***** 

* *♦** 

***** 

***** 

***** 

***** 

298.1 

15926.2 

** 

11.9 

35.6 

***** 

***** 

***** 

***** 

***** 

***** 

236.8 

15037.2 

** 

13.0 

33.3 

***** 

***** 

**  *** 

***** 

***** 

♦ *♦♦♦ 

289.2 

15330.2 

** 

15.8 

35.2 

***** 

***** 

< ♦** 

***** 

***** 

***** 

286.  7 

15161.6 

* + 

17.3 

36.  7 

***** 

***** 

***** 

***** 

***** 

***** 

296.9 

15839.0 

** 

19.8 

35.8 

***** 

***** 

***** 

***** 

***** 

***** 

286.6 

15155. 3 

** 

21.6 

37. N 

***** 

***** 

***** 

***** 

***** 

***** 

288.0 

15288.1 

** 

23.5 

3 3.6 

***** 

***** 

***** 

***** 

***** 

***** 

296.1 

15656.2 

** 

5s  a 


DISTANCE  6ARGE  TRAVELLED  ,6.0 

DISTANCE  ANCHOR  TRAVELLED  23  5 


ANCHOR  TEST 


|RT  HUENEME 
1ND 


O-MOV  1*F  I X 

CHAIN,  b4  FT  - 2.185  IN  CHAIN 
IN  CHAIN,  34  FT  — 2 IN  WIRE  ROPE 


ENGTH  ON  BOTTOM 
EIGHT  ON  BOTTOM 
CROWN  DEPTH 
SHANK  TIP  DEPTH 


13.  ANCHOR  FLUKE 

14.  WATER  DEPTH 

15.  TOTAL  BOTTOM 


TIP  DEPTH  NOTE 
WEIGHT 


- POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BELDw 
CROWN 


9 

10 

11 

12 

13 

14 

15 

FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

295.4 

15741.8 

***** 

***** 

***** 

***** 

16841.8 

291.1 

15453.8 

***** 

***** 

♦ *♦*  * 

***** 

16553.8 

262.9 

14908  1 

***** 

***** 

♦ 9*** 

***** 

16006.1 

286.0 

15117.3 

***** 

***** 

***** 

***** 

16217.3 

290.6 

13422.5 

***** 

***** 

***** 

***** 

16522.5 

298.1 

15924.2 

***** 

***** 

***** 

***** 

17024.2 

2d4.8 

15037.2 

***** 

***** 

***** 

***** 

16137.2 

289.2 

15330.2 

***** 

***** 

***** 

***** 

16430.2 

286.7 

15161.4 

***** 

***** 

***** 

***** 

16261.4 

296.9 

15839.0 

***** 

***** 

***** 

***** 

16939.0 

286.6 

15155. 3 

***** 

***** 

***** 

***** 

16255.3 

283.6 

15288.1 

***** 

***** 

***** 

***** 

16388,1 

294.1 

15656.2 

***** 

***** 

***** 

***** 

16756.2 

B-I5 


TWO  F L U .< fc  ANCHOR  TEST 


TEST  GATE 
TEST  NO. 

TEST  RUN 
TEST  AREA 
STAkT-ENO  TIMES 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  WEIGHT 
FLUKE  ANGLE-TYPE. 

MOORING  LINE  DESCRIPTION 


JOS 

14 

0 

*EST  JETTY  - PORT  HUENEME 
1058  - 1112 
PORT  HUENEME  SAND 
TWO  FLUKE 

8000.00  L 3 . 

45.00  DEG.  - 0 0«M0V  1*FIX 

62  FT  - 2.25  IN  CHAIN,  34  FT  - 2.135  l Vi 

1?0  FT  - 2.875  IN  CHAIN,  34  FT  - 2 IN  W I 


1 

. ORAG 

DISTANCE 

• 

ROTATION  ANGLE 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

13.  ANCH 

2 

. DECK 

TENSION 

6. 

SHANK 

ANGLE 

10. 

CHAIN 

WEIGHT 

ON  BOTTOM 

14.  *ATE 

3 

. ANCHOR  TENSION  7. 

tf  I R ' 

ROPE  ANGLE 

11. 

ANCHOR 

CROWN 

DEPTH 

15.  TOTA 

4 

. PACKAGE  DEPTH 

3. 

DECK  l 

HOP  lit  FORCE  12. 

ANCHOR 

SHANK 

TIP  DEPTH 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

FEET 

KIPS 

KIPS 

FEET 

DEG 

DEG 

DEG 

KIPS 

FEET 

LBS 

FEET 

0.0 

19.3 

***** 

46.5 

-3.3 

-7.8 

7.? 

19.  1 

310.4 

16735.6 

46.9 

2.0 

28.6 

7.0 

43.8 

-b»  9 

-8.2 

6. 3 

28.4 

300.9 

16106. 3 

44.3 

3.9 

30.3 

14.0 

44.1 

-9.1 

-9.2 

6.2 

30.6 

299.3 

15998.9 

44.7 

6.0 

41.4 

18.7 

44.4 

-9.3 

-9.3 

6.0 

41.1 

284  .9 

15043.2 

45.0 

3.1 

32.9 

23.4 

44.6 

-9.4 

-10. 1 

5.3 

32.  7 

269.1 

13989.8 

45.3 

10.0 

60.3 

27.5 

45.7 

-9.2 

-10.1 

5.4 

60.1 

263.4 

13610. 1 

46.  3 

12.0 

64.0 

30.4 

45.9 

-9.3 

-10.7 

5,4 

63.  7 

258.4 

13278.1 

46.6 

14.0 

77.3 

35.8 

46.2 

-9.2 

-10.3 

5.2 

77.0 

243.9 

12314.0 

46.9 

16.0 

81.9 

38.0 

46.  5 

-9.2 

-10.8 

5.1 

31.6 

240,6 

12993.7 

47.1 

18.0 

85.2 

40.0 

46.6 

-9.  *, 

-10.9 

5.1 

84.9 

236.2 

11801.2 

47.3 

DISTANCE  BARGE  TRAVELLED 

18.0 

DISTANCE  ANCHOR  TKAVELLEO  13.0 


1 


HUK  TEST 


JENENE 


I-HCV  1-FIX 

IN,  34  FT  - 2.135  IN  CHAIN 
HAIN,  34  FT  - 2 IN  WIRE  ROPE 


3R  ON  BOTTOM  13. 

* oil  ON  BOTTOM  14. 
»Hn  OEPTH  15. 

■«  TIP  OEPTH 


ANCHOR  FLUKE  TIP  OEPTH 

*ATER  DEPTH 

TOTAL  BOTTOM  dEIGHT 


NOTE  - POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  8EL0W 
CROWN 


10 

11 

12 

13 

14 

15 

L8S 

FEET 

FEET 

FEE  T 

FEET 

LBS 

16738.6 

46.9 

46.2 

49.  6 

46.5 

24738.6 

16106.  3 

44.3 

43.5 

46.  9 

46.5 

24106.3 

15998.9 

44.  7 

43.  7 

47.2 

46.5 

23998.9 

15043.2 

45.0 

44.1 

47.6 

46.5 

23043.2 

13989.8 

45.3 

44.2 

47.  a 

46.5 

21989.8 

13610. 1 

46.  3 

45.3 

48.8 

46.  5 

21610.1 

13278.1 

46,6 

45 » 5 

49.  1 

46.5 

21278.1 

12314.0 

46.9 

45,8 

49.4 

46.5 

20314.0 

12093.7 

47.1 

46.1 

49.6 

46.5 

20093.7 

11801.2 

47.3 

46.2 

49.  7 

46.5 

19801.2 

TwO  FLUKE 


ANCHOR 


TEST 


TEST  DATE 
TEST  NO. 

TEST  RUN 
TEST  AREA 
START-END  T I -ES 
SEAFLOOR  TY  Pc 
tNCHOR  TYPE 
CHGR  w£ 1 GhT 
FLU*>t  ANGLE-TYPE, 

IGOR  I NG  LINE  DESCRIPTION 
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O 

• 
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T*J  FLUKE  ANCHOR  JEST 
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16.9 

376.1 

17598.0 
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13.  ANCHOR  FLUKE  TIP  DEPTH 
15.  WATER  0 EPTH 
15.  TOTAL  BOTTOM  WEIGHT 
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56.7 
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56.5 
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55.8 
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55.8 
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55.8 
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55.8 
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55.8 
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DATA  FOR  INDIAN  ISLAND  TESTS 


Appendix  C 

DATA  FOR  INDIAN  ISLAND  TESTS 


All  the  data  for  the  anchor  tests  conducted  at  Indian  Island  in  mud 
are  included  in  this  appendix.  Refer  to  the  introduction  of  Appendix  B 
for  a general  description  of  the  data  plots  and  tabularized  listings. 

Problems  occurred  with  the  depth  measurement.  Good  depth  data  was 
recovered  in  only  two  (tests  5 and  12)  out  of  ten  tests.  The  instrument 
package  was  not  used  for  two  of  the  tests  presented.  The  pressure 
tranducer  line  was  continually  becoming  kinked  or  blocked  with  mud. 

Final  anchor  depth  was  recorded  for  one  other  test  (test  2)  after  the 
pressure  hose  apparently  become  unkinked. 
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10.  5 

2 2 1.  5 

8751.0 

***** 

dC.2 

10.  d 

221.5 

6751.0 

***** 

A 0 . 0 

10.  7 

220.5 

8676.9 

***** 

30.3 

20.6 

2 15. e 

d 3 3 7.  7 

***** 

30.1 

20.  9 

2 15.1 

3290.6 

***  ** 

3d.  7 

21.  A 

212.1 

d068. A 

***** 

3 8.2 

2 1.3 

2 17.2 

3 a 3 7 . A 

***** 

d 7.0 

22.5 

2 C 7. 0 

770A.6 

***** 

37. A 

2 3.2 

2 03.5 

7 A 60. 6 

***** 

3 7.1 

23.7 

201.3 

7207.1 

***** 

35.  d 

2A  . j 

106.  A 

b9 A 0 . 0 

***** 

35.3 

2 5.0 

105.3 

6860. 7 

88.1 

Af-vHCk  TEST 


CED  «/u  3ALLGUIDE 
0*K0V  1 =F  I X 

CHAIN,  2170  PT  - 3.0  IN  CHAIN 


ENGTH  ON  BOTTOM  13.  ANCHOR  FLUKE  TIP  DEPTH  NOTE  - POSITIVE  SHANK 

EIGHT  CN  o&TTOH  14.  WATER  DEPTH  ANGLE  INDICATES 

C F Cw‘-  DEPTH  1*).  TOTAL  BOTTOM  WEIGHT  Sn\NK  TIP  BELOW 


Sha\k, 

9 

TIP  DEPTH 

10 

11 

12 

13 

14 

CROWN 

15 

FEET 

L8S 

FEET 

FEET 

FEET 

FEET 

LBS 

2 7 5.1 

12610.2 

***** 

*<  *** 

***** 

83.5 

20610.2 

2 74.3 

12550.4 

***** 

***** 

***** 

83.5 

20550.4 

2 71.5 

12350.0 

***** 

***** 

***** 

83.5 

20350.0 

2 6 4.8 

11866.6 

***** 

***** 

***** 

83.5 

19868.6 

2 6 0.6 

11-J60.4 

***** 

***** 

***** 

83.5 

19560.4 

*2  6 3.6 

11781.4 

***** 

***** 

***** 

83.5 

19781.4 

2 5 1.7 

11643.3 

***** 

***** 

***** 

83.5 

19643.3 

2 5 8.9 

11442.6 

***** 

***** 

***** 

83.5 

19442.6 

255.7 

11213.4 

***** 

***** 

***** 

83.5 

19213.4 

;254.5 

11125.7 

***** 

***** 

<•***  * 

83.5 

19125.7 

2 4 5.6 

10480.  i 

***** 

***** 

***** 

83.5 

18480.9 

2 A 1 . 7 

10200. 8 

***** 

***** 

***** 

83.5 

18200.3 

2 3 8.0 

9434.7 

***** 

***** 

***** 

83.5 

17934.7 

2 36.5 

9833. 1 

***** 

***** 

***** 

8 3.5. 

17833.1 

|226. 1 

907o. 6 

***** 

***** 

***** 

83.5 

17076.8 

221.5 

8751.0 

***** 

***** 

***** 

83.5 

16751.0 

1221.5 

8751.0 

***** 

***** 

***** 

83.5 

16751.0 

‘22  1.5 

8751.0 

***** 

***** 

***** 

83.5 

16751.0 

220.  5 

6676.9 

***** 

***** 

***** 

83.5 

16676.9 

2 15.8 

6337. 7 

***** 

***** 

***** 

83.5 

16337.7 

2 15.1 

3290.6 

***** 

***** 

***** 

83.5 

16290.6 

2 12. 1 

6068.4 

***** 

***** 

**♦*  * 

33.5 

16068.4 

2 17.2 

3437.4 

***** 

***** 

***** 

83.5 

16437.4 

<;  C 7. 0 

7704.6 

***** 

***** 

****  * 

83.5 

15704.6 

2 03.6 

7460.6 

***** 

***** 

***** 

83.5 

15460.6 

2 G 1 . 3 

7297.1 

***** 

***** 

***** 

83.5 

15297.1 

196.4 

6940.0 

***** 

***** 

***** 

83.5 

14940.0 

1 95.3 

6860. 7 

68.1 

86.2 

83.5 

14860.7 

C-4 

2) 


\ 

4 


^ U 0 R F A 5 T 


ANCHOR  test 


TEST  CATt 
TEST  \ ;J . 

T •_  S T i u i 
US  7 A - c A 
S T A*  T t \J  T I »«-  S 
S L Ar  l l JR  T V r". 

A N C h 'J  K T Y t*  t 
ANC-J- 

ELfa-.E  ANGLE—  TV  r:  i 
“ 0 C P I N u LINE  0 E S C - I P T I .;  N 


208 

3 

0 

INDIAN  ISLAND 
1 1 A9  - 12  i A 
ilLTY  CLAY 

''CCPE  AS  T 6 00  9 LB,  50  GtC  HOV  E LUKE  S 
6000.00  Lb. 

50. CO  DEG.  - C 0=MCV  1=FIK 

lbO  FT  - 2.0  IN  CHAIN,  270  FT  - 3.0 


1 ♦ "C  -i  * J 

LIST  A \ L E 5 . 

ROT AT  I JN  ANGLE 

9. 

CHAIN 

LENGTH 

CN  BOTTOH 

13. 

£ • uc C< 

T j.  N S ! p. 

N fa . 

SHANK 

ANGLE 

10. 

CHA  I N 

*>t  I GHT 

C\  BOTTCn 

1A. 

3 • «i  \L  **  I \ i> 

ION  7. 

/•  I R E 

POPE  ANCL 

E 11. 

ANCHOR 

C»CfcN 

UEPTH 

15. 

s.  P A {..  K A 

j[  )t  2 

T‘1  b . 

OtCK 

HOP  17.  FORCE  12. 

ANCHOR 

SHANK 

tip  depth 

1 

2 

J 

s 

0 

5 

7 

(; 

9 

10 

11 

•=  r -r  T 

-.IPS 

r_t  r 

i.  L ‘J 

UtG 

DEG 

KIPS 

FEET 

LBS 

FEE 

> 

w • F 

1 /.v> 

1.5 

r!tr! 

3.  A 

3.5 

5 0.3 

10.  3 

2 6 7.8 

12062. A 

444* 

2.C 

: 7.  b 

2 • s 

V 4 v <f  Z 

3.  7 

3 . s 

AO.  7 

11.3 

/ fa  A . fa 

L 1 a 5 3 . J 

**** 

J .0 

17.! 

2 . r„ 

5.0 

3.1 

AO.  A 

11.6 

2 52.8 

11 722.0 

* **  * 

5.1 

1 ;.5 

I 

4 \ 

s.  2 

. A 

A3. 3 

12.3 

2 fa  c . 2 

11307.2 

**** 

e .2 

i 7 . s 

5.  0 

T-4S44 

1 0 . 7 

-3.0 

A 9.  0 

11.2 

2 6 5.1 

11690. A 

***♦ 

I « . 0 

5 . 0 

4 4 4 4 4 

11.0 

-3.  A 

A 9 . 0 

11.8 

2 fa  1 . 3 

i 1 61 5 . 2 

4<  + 4 * 

i I . 3 

1 n . 2 

*)  • 0 

4 4 4 4 4 

11.3 

— A . 1 

A3.  7 

12.0 

2 6C.1 

1152  7.0 

* 44  4 

12.2 

lo.fa 

7.5 

4 4 4 4 4 

12.0 

- fa  • 0 

A 7. 0 

13.3 

251.9 

10936.6 

4444 

13.3 

2 0.5 

0 . A 

4 A 4 $ £ 

10.3 

-8.  5 

A 5 . 7 

1 A . 3 

2 A fc.2 

10523.3 

4444 

1 A . A 

21.5 

10  . A 

44  4*4 

10.2 

-9.0 

A s . 3 

15.6 

2 39.0 

10009.5 

4444 

lb.t 

23.0 

12.0 

0.5 

-0.7 

A 3 . 0 

16.  3 

2 32.1 

9508.2 

4444 

17.2 

23.7 

Is  . 

* 4 5 4 4 

3.0 

-11.7 

A 2 . A 

17.5 

226.0 

9219.0 

4444 

IN'.  2 

c J « .- 

LA  . 7 

4 4 4*4 

3.  7 

-12.  A 

A 2 . 3 

17. fa 

22  7. A 

9173.1 

■>  n 

( u « 1 

2*> . 5 

lfa.  3 

* 44  *4 

3.3 

-13.0 

A C . o 

19.  3 

2 U.8 

3551 ,3 

<l  i * U 

23.  1 

17.1 

7.9 

- 1 J.  5 

3 8.0 

21.9 

2 C 5.  3 

758A.8 

* 

2 2.5 

23 .0 

iG  7 

44»4  4 

7.1 

— 1 A . 0 

3 6 . A 

22. A 

2C3.5 

7A5 A. 7 

**** 

7 s . 5 

4 " • R 

i fa  . fa 

4 4 4 4 4 

fa. fa 

-1A.  A 

3 8.2 

22.  7 

202.0 

7 3 A 3 . 9 

2 ' . 4 

( ).  i 

I " . t 

4 4 4 4=  4 

6.5 

- 1 A . S 

38.1 

2 2.9 

2CC.5 

7236. 3 

27.  > 

j J . A 

20.3 

4i»f  4 

5. 7 

-1A.  7 

37.2 

2 A.  2 

1 9 A . 6 

4,628.6 

2 7 • 

31.  s 

21.0 

* T * * * 

3.3 

-is.  7 

3 fa  . 6 

25.2 

190.2 

6A91.7 

**** 

31 . -> 

32.  I 

72.0 

94r  44 

5.2 

-15.  A 

36.2 

2 5.9 

1 86.  A 

6223.5 

i 2 . “ 

3 3.7 

2 3.7 

4 4 4*4 

A . 3 

-Ifa.  9 

35.3 

27.5 

1 79.2 

5735.3 

3s.  3 

3 fa.  6 

7A  . 7 

4.44* 

A . 1 

- 1 1 . 0 

3A.  3 

29.  a 

ItC.  7 

5 1 a 3 . 6 

# * 

3 t!/  • X 

j!'  ♦ 2 

25.3 

* 4 4 4 0 

A.  1 

-17.3 

3 A . 0 

30.0 

155.1 

A962. 5 

3 / • H 

3 5.3 

2fa.  fa 

4 4 4 4-  * 

A .0 

-17.3 

33.7 

30.5 

1 50.  3 

AS08. 5 

i S • 3 

1 7.3 

7 7 . 2 

4 4 4 4 4 

-17.7 

33.5 

31.1 

1 A A.  1 

A 6 1 2 . 3 

**** 

^ I • / 

jn  . 2 

23  . -1 

44444 

5 . 0 

-13.1 

3 3.1 

32.0 

1 3 A.  9 

A 3 1 6 . 6 

*«*« 

•i  3 * c' 

JN  . 5 

2 5.7 

4 44  44 

s.C 

-IB.  3 

37.5 

33.3 

125.0 

3999.9 

4444 

^ . i 

AO . 3 

23.7 

4 4444 

3.0 

-iB.s 

3 2.2 

3 A . 1 

116. 6 

3731.0 

«444 

v*  .0 

AO.  3 

23.5 

«44<4 

3.5 

- 1 fe  . 7 

32.2 

3 A . 1 

1 17.2 

3 7a  3. 9 

b A k G *■  T R A V t L L t l 6 C . 0 
AnJiIDK  T .<  A v'Eul  til  ‘•0.0 


CIST ANCe 
CIST  A\Ct 


ANCHCii  TEST 


Or'J  LB,  50  DEO  MOV  FLUKES 

L > • 

, - 0 0=MCV  1*FIX 

IN  CHAIN,  2 70  FT  - 3.0  IN  CHAIN 


h A I N LENGTH  ON  BOTTOM 
<ilN  Wt  I GHT  ON  BOTTOM 
CRCWN  DEPTH 
SHANK  TIP  OtPTH 


13.  ANCHOR  FLUKE  TIP  DEPTH 

14.  xATER  DEPTH 

15.  TOTAL  BOTTOM  HEIGHT 


NOTE  - POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BELOW 
CROWN 


1 

1 

9 

10 

11 

12 

13 

14 

15 

' 

PS 

f-  E E T 

Lt)S 

FEE  T 

FEET 

FEET 

FEET 

LBS 

T 

1 

| J 

267. 8 

12082.4 

***** 

***** 

***** 

86.0 

18082.4 

* 

1 

1 

• J 

2 64.6 

11053.3 

***** 

***** 

****  * 

8b. 0 

17853.3 

* 

.6 

2 52.5 

11 722.9 

***** 

***** 

***** 

86.0 

17722.9 

* 

1 . 3 

25c. 2 

11307.2 

***** 

***** 

****  * 

86.0 

17387.2 

* 

1 

.2 

265.1 

11890.4 

***** 

***** 

***** 

86.0 

17890.4 

♦ 

5 

.1 

251.3 

11615.2 

***** 

***** 

***** 

86.0 

17615.2 

* 

i 

• V 

250.1 

1152  7.0 

***  * * 

***** 

***** 

86.0 

17527.0 

* 

1 

1.3 

251.9 

10938.6 

**  **  * 

***** 

***** 

86.0 

16938.6 

♦ 

! 

| 

■.3 

2 4 6.2 

10528.3 

***** 

***** 

***** 

86.0 

16528.3 

* 

1 

.6 

239.0 

10009.5 

***** 

***** 

***** 

86.0 

16009.5 

♦ 

1 

j 

).  T 

232.1 

9508.2 

****  * 

***** 

***** 

86.0 

15508.2 

* 

1 

i 

228.0 

9219.0 

***** 

***** 

***** 

86.0 

15219.0 

* 

i 

1 ( 

’.5 

2 2 7.** 

9173.1 

* **  * * 

***** 

***** 

86.0 

15173.1 

♦ 

1 

i 

i.  3 

2 ie.B 

3551.3 

***** 

***** 

***** 

86.0 

14551.3 

* 

] 

. ; 

2 C 5.  3 

7584.8 

***** 

***** 

***** 

86.0 

13584.8 

* 

t 

.4 

203. 5 

7454. 7 

***** 

***** 

***** 

86.0 

13454.7 

* 

\ 

i 

. ? 

202.0 

7343.9 

**<  ** 

***** 

***** 

86.0 

13343.9 

* 

1 

2CC.5 

7236. 3 

***  * * 

***** 

***** 

86.0 

13236.3 

* 

i 

i 

.2 

19  4.8 

6828 . 6 

***** 

***** 

***** 

86.0 

12828.6 

♦ 

i 

.2 

190.2 

6491.7 

***** 

***** 

***** 

86.0 

12491.7 

* 

! 

t 

. -V 

185.4 

6223.5 

* **  ** 

***** 

***** 

86.0 

12223.5 

* 

| 

J 

.5 

1 79.2 

5735.8 

***** 

***** 

***** 

86.0 

11735.8 

* 

j 

i 

. <• 

150.  7 

5143.6 

***** 

***** 

***** 

86.0 

11143.6 

* 

1 

* V 

155.  1 

4962. 5 

***** 

♦ *¥** 

***** 

86.0 

10962.5 

♦ 

• i 

l 50.  3 

4803.5 

***** 

***** 

***** 

86.0 

10808.5 

* 

.1 

144.1 

4612.8 

***** 

***** 

***** 

86.0 

10612.8 

* 

i 

.0 

134.9 

4316.6 

***** 

***** 

***** 

86.0 

10316.6 

* 

! 

' • 3 

125.0 

3999.9 

***** 

***** 

***** 

86.0 

9999.9 

* 

i 

■.  i 

115.6 

3731.0 

***** 

***** 

***** 

86.0 

9731.0 

* 

1 

1 

. i 

1 17.2 

3 743.  9 

***** 

***** 

***** 

86.0 

9748.9 

f'JURF  as  T 


ANCHOR  TENT 


TtbT  Ji T t 
Ti  ST  N... 

Ti  ST  <,\ 

T L ) I 

STA-T-tN'/  T I i 
SEAFLCM  T r P c 
ANCmG-  T Y r t 
JM>!N  yt  If, *-<r 
FLUX':  A - T YP: 


^ 0 8 

i 

c 

INJUN  ISLANO 
1228  - 1255 
ilLTY  CLAY 

MOCkFAST  6000  LE,  SO  DEG  HQ*/  FLUKES 
6000.90  LE. 

■5  0 . ju  DEG.  - 0 0 = *0Y  1 * F I X 

idO  FT  - 2.0  IN  CHAIN,  270  FT  - 3.C 


1 . 0-  A , 

1ST  A' 

Cl  ^ « 

■<  uT  A T I On  a n Gi_ t 

9. 

CHA  I N 

length 

ON  301  TOP. 

13. 

2 • CEL* 

T * '•  > U. 

N p) • 

AN  GL  3 

10. 

CHA  I N 

n£  IGHT 

UN  dOTTUM 

15. 

A . A \ c - . 

T Vj 

: c % 7 . 

- i * z < 

J 7 L A N G L 

E 11. 

ANCHOR 

CRGaN 

DEPTH 

15. 

5.  PAC<  4 

GE  -;l  P 

T *-<  rt  * 

J t C < fi 

J“ i /•  FOkCE  17. 

ANCHOR 

SHANK 

TIP  DEPTH 

1 

X 

7 

i 

*1 

:> 

5 

7 

8 

9 

LO 

1] 

FEET 

X I U 

"I  J : 

fell 

Jc  G 

CEG 

OEG 

Ki?S 

FEET 

LBS 

F fc  l 

r*  ^ 

^ • V 

17.5 

3.5 

<r  4 4 4 V 

12.6 

-2.1 

50.5 

11.2 

2 6 2.7 

11716.0 

2.0 

i 7 . ^ 

5.9 

4 4 4 4 4 

12.  7 

-2.2 

5 9.  * 

11.5 

26G.9 

11585.5 

5 . 6 

U .3 

3 

4 4 4^? 

13.1 

-2.2 

A5.2 

11.9 

2 53.1 

11385.8 

* * ♦> 

fc  • d 

19.0 

••  . '9 

$ 4 4 *4 

13.9 

-2.5 

5d,2 

12.7 

253.3 

11036.0 

5 . 2 

1 9 . - 

7.  7 

4=  4 v 4 4 

15.5 

-3.5 

97.2 

13.5 

258.2 

10667.5 

*4$  1 

9 • z 

7 0.5 

9 . i 

4*444 

17.0 

-11.0 

56.3 

15.2 

25*. 2 

10379. c 

* **  ‘ 

I 1 . 3 

iC.  3 

V . 7 

4444^ 

16.5 

-11.2 

5 6.3 

15.2 

25  5.2 

1G379.2 

13.1 

2 v.’ . 1 

CM 

4 4 4 4 4 

1 6 . 1 

-11.3 

5 5.9 

15.5 

2*3.0 

10298.9 

*** 

1 5 . 3 

'2  . C. 

11.7 

4 4^4-? 

1 5 . 6 

-12.1 

55.6 

15  7 

2 35.5 

9732.6 

**  + ' 

1 6 . C 

22 . 5 

11.7 

4 4 4 4 Sr 

13.3 

-12.3 

59.1 

16 . 2 

232.5 

9562.0 

*+  *1 

17.7 

2 .j  . 0 

1 J.d 

- v £ V $ 

12.  7 

-13.1 

5 3 .c 

16.  7 

d 29.  7 

9338.8 

1 d . i 

2 x . >' 

»'.! 

V ^ ^ 

11.9 

-13.5 

a 2 . 6 

17.  7 

225.6 

8970.5 

10.3 

2 7.5 

15.5 

**  r r • * 

i 0 . 5 

-13.9 

3 9.7 

21.1 

2C5,  8 

7619.1 

<■  $ * 

2 C . 6 

23.7 

in.  3 

A >■  *.  A v 

'“▼irVy 

9.0 

- 1 5 . J 

J d . .3 

d2 . 5 

2 CO. 2 

7212.6 

22  .t i 

2 A , o 

17.7 

* A ■ > j, 

r v v » •> 

0.6 

-15.5 

38.  7 

22.5 

19  8.8 

7115.7 

*** 

2 5.2 

2 9.9 

19.9 

V 7 Y ♦ t 

5.0 

-15.7 

3 8.0 

23.6 

195.2 

6783.5 

*** 

2 5.5 

31,1 

.2  i . 1 

4 4 4 4 4 

7.5 

- 1 6 . 1 

37.2 

25.3 

189.  1 

6515.3 

2 7.2 

32.  1 

21  . A 

4 4444 

7.2 

-16. 6 

36.o 

23.8 

165.5 

6079.2 

* ** 

2 3.9 

3 j . 2 

22.  i 

V*  4 y 4 -r 

6.7 

-17.1 

36.0 

2 0 . 9 

177.5 

5680.8 

* ♦ $ 

30.7 

33. 5 

23.1 

V 4 4 4 4 

6.7 

-17.1 

35.8 

27.2 

175.5 

5613.5 

*** 

3 2.d 

39.5 

23.5 

4 4 4 4 4 

6.2 

-17.  3 

35.3 

28.1 

165.2 

5255.1 

* ** 

3*.  1 

35.  a 

75.  a 

4 4 V 4 4 

6.  1 

-17.5 

35.  a 

29.  1 

156.8 

5017.0 

35.3 

3u  . a 

75. 3 

r r 4 y ? 

5.3 

-17.7 

35.3 

30. 1 

157.0 

5703.5 

*#* 

3 7.3 

3 7.5 

7 7 . <• 

4*4*4 

5.7 

-17.7 

33.  3 

31.2 

136.1 

5355.2 

*♦* 

30 . 3 

3 3 . 1 

£ 7 • 

¥ V 4 4 4 

5.5 

-17.8 

53.  5 

31.8 

131.0 

5193.5 

*** 

91.1 

>9.1) 

c 7 . 7 

4 4 v 4 * 

5.5 

- 1 8 . 1 

33.1 

32.  7 

122. 1 

3907. 7 

<»«« 

9 3.  C 

*•  o . •: 

2 9 . 

4 4 4 4 4 

5.5 

- 1 3 . 3 

32.7 

33.6 

111.6 

3572.8 

*** 

5 *, . 9 

■,0.7 

29.5, 

5.3 

-13.7 

3 2.c 

3 3.9 

110.7 

3561.5 

niSTA 

NC'c  -AxGi 

T % A V I 

L i_  , J 

36.0 

CIST  A 

X C t ANtHO 

< T *■  A v 

; l l K 

55.9 

ANCHOR  TEST 


B,  SO  OcG  MOV  FLUKES 
0 = M0V  1 * F I X 

CHAIN,  270  FT  - 3.C  IN  CHAIN 


NGTH 

ON  BOTTOM 

13. 

ANCHOR 

FLUKE 

TIP  DEPTH 

NOTE  - POSITIVE  SHANK 

IGHT 

UN  dGTTUM 

15. 

WATER 

DEPTH 

ANGLE 

INDICATES 

RO*N 

DEPTH 

15. 

TOTAL 

BOTTOM 

WEIGHT 

SHANK 

TIP  BELOW 

HANK 

TIP  DEPTH 

CROWN 

9 

10 

11 

12 

13 

15 

15 

EET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

162.7 

11716.0 

***** 

***** 

***** 

88.0 

17716.0 

! EG.  9 

115B5.5 

***** 

***** 

*♦**  * 

88.0 

17585.5 

! 58.  1 

i 1 3 85 . 3 

***** 

***** 

****  * 

88.0 

17385.8 

>53.3 

11036.0 

***** 

***** 

***** 

88.0 

17036.0 

158. 2 

1066  7.5, 

***** 

***** 

***** 

88.0 

16667.5 

1 5 A . 2 

10379.2 

***** 

***** 

***** 

88.0 

16379.2 

?55.2 

1G3/9.2 

***** 

***** 

***** 

88.0 

16379.2 

>53,0 

10293.9 

***** 

***** 

***** 

86.0 

16298.9 

>35.5 

9752.6 

***** 

***** 

***** 

88.0 

15752.6 

>32.5 

9552.0 

***** 

***** 

***** 

89.0 

15552.0 

>29. 7 

9333.8 

v**** 

***** 

***** 

88.0 

15338.8 

225.6 

3970.5 

***** 

***** 

***** 

88.0 

15970.5 

7C5.  e 

7619.1 

**  ♦+  * 

***** 

***** 

88.0 

13619.1 

ZCO.Z 

7212-6 

***** 

***** 

***** 

88.0 

13212.6 

198.2 

7115.7 

***** 

***** 

***** 

68.0 

13115.7 

1 95.2 

6783.5 

***** 

***** 

***** 

88.0 

12783.5 

,169.1 

U5 15 . 3 

***** 

***** 

***** 

88.0 

12515.3 

16  5.5 

6079.2 

***** 

***** 

***** 

88.0 

12079.2 

1 77.5 

5680.3 

***** 

***** 

***** 

88.0 

11680.8 

175.5 

5613.5 

***** 

***** 

***** 

88.0 

11613.5 

165.2 

5255.1 

***** 

***** 

***** 

88.0 

11255.1 

156.  8 

5017.0 

***** 

***** 

***** 

88.0 

11017.0 

157.0 

5703.5 

***** 

***** 

***** 

88.0 

10703.5 

13  6.1 

5335.2 

***** 

***** 

***** 

88.0 

10355.2 

131.0 

5193.5 

***** 

***** 

***** 

88.0 

10193.5 

12  2.1 

3907.  7 

***** 

***** 

***** 

88.0 

9907.7 

111.6 

35  72.3 

***** 

***** 

***** 

88.0 

9572.8 

no.  7 

3551.5 

88.0 

9551.5 

C-6 


3 


TWO  FLUKE  ANCHOR 


TEST 


TOST  TaTL 
TCST  ml. 

TUST  2u.>. 

TOST  A * t A 
S ' A T - E N 0 TIMES 
ST  AF  LOO?  TYpt 
ANCHO»  TYPE 
IACFJ*  wf  IoHT 
FLLkF  ANoLE-T  YPl  » 

-DOSING  l I ?•  t-  DESCRIPTION 


208 

8 

0 

INDIAN  ISLAND 
1516  - 1 A2A 
SILTY  CLAY 

TWO  FLUKE  BALANCED  W/BALLGUIOc 
9800.00  LH. 

AO. 00  DcG.  - 0 0*J*0V  L«FIX 

180  FT  - 2.0  IN  C^AlNi  2 70  FT 


1.  Oh  AG  OISTAnCc 

2.  „eCn  TINS  ION 

j.  anChjk  T t N'S  I On 
h.  p A C K A L t J t-  P T H 


1 2 3 


FEET 

KIP  > 

KIPS 

T t E T 

C.O 

_•  v.' . 2 

7 . n 

9 7.6 

A .0 

20.  b 

8.  3 

6 7,6 

5.t> 

21,3 

3.7 

8 7.7 

7.3 

21.  7 

9.1 

3 7.7 

9.9 

2 1.0 

9.3 

o 9 . 2 

11.8 

2 1.2 

9.9 

89.3 

13.8 

2 1.7 

10.5 

a 9. 5 

15.2 

t i . o 

11.6 

65.  7 

17.0 

2 2.2 

11  .7 

90.  0 

13.7 

22.6 

13.1 

90.3 

2 1 . C 

22.2 

12.3 

90.7 

22.1 

23.  3 

19.  3 

90.9 

23.7 

2 9.2 

18.0 

91.3 

28.5 

2-< . k 

19.7 

9 1.7 

28. 9 

2s.  3 

16.3 

9 1 . 9 

23,3 

2 5 . 5 

13. 3 

92.1 

3C . 1 

2 S • 7 

1*>  . 9 

92.3 

31.3 

2 m . 1 

in  . 2 

5 2.7 

33.5 

28.2 

17.  3 

*2.9 

3 6 . 3 

2g.^ 

13.  7 

5 3.0 

36. S 

2 9.9 

IP . 2 

9 3.0 

3 3.5 

2 9.3 

L9.  i 

98.5 

9 3.3 

3 J . 1 

20 .0 

93.6 

92.7 

30 . 9 

20.  1 

9 3.7 

9 5.8 

3 0.7 

19.9 

9 3.5 

8.  hLTATIJN  A.NGlC 
t.  SHANK  ANGLE 
7.  *UE  ROPE  ANGLE 
DtCK  H 0 ■<  1 Z . FOhCE 


5 

6 

i 

Ot  C 

OtC 

DEG 

2.7 

-6.5 

56.9 

2.5 

— b . 6 

9 6.2 

2.3 

-7.2 

5 3.5 

2.1 

-7.3 

95.2 

-1.0 

-15.2 

56.0 

-1  . 1 

-19.2 

55.9 

-1.9 

-19.3 

55.3 

-2.2 

-19.6 

55.9 

-2.6 

-15.7 

55.7 

- 3. 1 

-13.2 

65.3 

-3.3 

-15.5 

55.7 

-3.7 

-16.1 

93.5 

-3.9 

-16.5 

52.7 

-9 . 9 

-17.3 

52.3 

-9.3 

-17.6 

51.7 

-9.9 

-la.  1 

6 1.5 

-9.0 

-13.3 

5 C . 3 

-9.9 

-19.1 

3 9.5 

-6.0 

-19.3 

39.5 

-5,1 

-19.3 

39.3 

-8.3 

-19.3 

• 

GO 

r*s 

-5.7 

-19.2 

36.3 

-5.6 

-19.3 

39.1 

-8.9 

-19.5 

37.9 

-0.3 

-19.9 

37.7 

9.  CHAIN  LENGTH  ON  BOTTOM 

10.  CHAIN  WEIGHT  ON  80TT3" 

11.  ANCHOR  CRCuN  OF.PTH 

1 i.  ANCHOR  Shank  TIP  DEPTH 


e 

9 

10 

KIPS 

FEET 

LBS 

13.8 

265.1 

10550. 7 

15.5 

261.5 

10187.6 

16.9 

236.6 

9981.7 

15.3 

2 36.1 

9802.3 

1 6 , 6 

260.2 

10093.9 

16.8 

2 38.9 

10001.6 

13.3 

235.8 

9775.7 

15.6 

2 36.3 

9670.8 

15.8 

2 3 3.1 

9585.6 

16.1 

231.7 

9585.7 

15.6 

233.1 

9585.6 

16.  9 

2 27.3 

9165.3 

17.9 

222.0 

3 785. 5 

18.2 

2 19.9 

d63l  .2 

18.9 

2 16.5 

3382.9 

19.2 

2 15.7 

8257.0 

20.3 

2C9.3 

7873.9 

21.7 

2C2.0 

7355.1 

21.8 

2 C 1 . 5 

7300.6 

23.5 

193.7 

6756. 9 

23.5 

193.2 

6709.6 

2 3.5 

193.9 

b75 1 .0 

23.7 

191.9 

6b 19 • 0 

25.0 

190.5 

6513.2 

26.3 

189.  1 

6517,6 

DISTAL CF  JAkGc  TRAVELLED 
r l s T A \ L l -NLHO''  TFAYlLLED 


SC.O 
65 . 8 


lU*E  ANCHOR  TEST 


AND 

iALANCEO  H/BALLGUIOfc 

LH. 

- G 0 *MO  V L«FIX 

.0  !,N  CHAIN,  270  FT  - 3.0  IN  CHAIN 


AIN 

LENGTH 

ON  BOTTOM 

13.  ANCHOR  FLUKE 

TIP  DEPTH  NOTE  - POSITIVE  SHANK 

A I N 

WE IGHT 

ON  BOTTOM 

15.  WATER 

DEPTH 

ANGLE 

INDICATES 

iCH  JVt 

CROWN 

DEPTH 

15.  TOTAL 

BOTTOM 

WEI GHT 

SHANK 

TIP  BELOW 

CH  j? 

SHANK 

TIP  DEPTH 

CROWN 

9 

10 

11 

12 

13 

15 

15 

PS 

FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

.8 

255.1 

10550. 7 

89.0 

87.5 

90.5 

89.0 

20250.7 

;.N 

251.5 

10167.5 

88.0 

87.5 

90.  5 

89.0 

19987.5 

.9 

2 38.6 

9981.7 

88.2 

87.5 

90.6 

89.0 

19781.7 

.3 

2 36.1 

9802.3 

88.2 

87.5 

90.6 

89.0 

19602.3 

. 6 

250.2 

10093.9 

90.1 

88.7 

92.0 

89.0 

19893.9 

.*8 

2 38.9 

10001.5 

90.2 

88.8 

92.1 

89.0 

19801.5 

235.8 

9775.7 

90.5 

89.0 

92.3 

89.0 

19575.7 

.6 

235.  3 

9670.8 

90.6 

89.2 

92.5 

89.0 

19570.8 

. 5 

233.1 

9585.6 

90.9 

89.5 

92.8 

89.0 

19385.6 

j. 

.L 

231.7 

9585.7 

91.5 

89.9 

93.3 

89.0 

19285.7 

' * <. 

233.  1 

9595.6 

91.7 

90.1 

93.5 

89.0 

19385.6 

9 

2 27.3 

9165.3 

91.9 

90.3 

93.7 

89.0 

18965.3 

. ? 

222.0 

3785.5 

92.3 

90.7 

95.1 

89.0 

18585.5 

[.2 

2 19.9 

8631.2 

92.8 

91.1 

95.5 

89.0 

18531.2 

.9 

2 16.5 

3382.9 

93.0 

91.3 

95.7 

89.0 

18182.9 

? 

.2 

2 15. 7 

625 7.0 

93.2 

91.5 

95.9 

89.0 

18057.0 

.3 

209.5 

7873.9 

93.7 

91.8 

95.3 

89.0 

17673.9 

.7 

2C2.0 

7355.1 

93.9 

92.0 

95.5 

89.0 

17155.1 

2 C 1 . m 

7300.6 

95.1 

92.2 

95.7 

89.0 

17100.6 

• 9 

193.7 

6756. 9 

95.2 

92.  3 

95.  8 

89.0 

16556.9 

* 

. 5 

193.2 

6709.6 

95.2 

92.3 

95.8 

89.0 

16509.6 

5 

. i 

193.3 

6751.0 

95.7 

92.8 

96.3 

89.0 

16551.0 

t 

. 7 

191.9 

6619.0 

95.8 

92.9 

96.5 

89.0 

16519.0 

i 

190.5 

6513.2 

95.9 

93.0 

96.5 

89.0 

16313.2 

. 3 

189.  1 

6517.6 

95.1 

93.2 

96. 7 

89.0 

16217.6 

l 

S 

\ 

| 

i 


C-7 


T*0  FLUKE 


ANCHOR 


TEST 


TEST  0 A T t 
T c S T r.G. 

TEST  KuN 
TEST  14- 
STAS  T-lNG  T I " ( S 
SC  AFLO’j-i  T Y r» i 
A N C H s’  < TVrt 


?QH 

6 

g 

INMAN  ISLAND 
1 54e  - 1602 

silty  clay 

T-iO  Fluke  balanced  w/ballguioe 


ANGHC*  At  U^T 

7SGU.O0  L £ 

• 

F LC‘K  c ANGLt-IYP.  , 

*<0.00  DEG.  - 

0 

0 =* 'J V 1 *F  J X 

“CCRINj  c I E DESCRIPTION 

1 oC  FI  - 2.0 

IN 

CHAIN,  2 AO  FT 

I * O ^ * U O 

I S T A N 

Cc  5. 

t j T A T 10 

N AVNLt 

Y. 

CHA  I N 

LENGTH 

ON  3 U T T 0 v> 

7 . 0 c l k T 

7 \ 5 I 0 

% hj  • 

SHANK  A 

\GLc 

10'. 

CHA  I N 

«E IGFT 

ON  30TT0H 

3.  A \ C h It 

T f NS 

ION  7 . 

* I <\  t K U 

?t  angle  il. 

ANCHOR 

CR  Own 

DEPTH 

4 . P A C K A G t u ' P T Fs  3. 

jr  C < -JjkI  Z.  t-C 

kCE  12. 

ANCHOR 

SHANK 

TIP  DEPTH 

1 

2 

3 

*» 

6 

f) 

7 

8 

7 

10 

feet 

N IP  j 

KIPS 

f t 1 T 

U t 0 

DtG 

DEG 

K IPS 

EtET 

LbS 

C.O 

1 J.  5 

7 . 0 

***** 

6 • b 

4.5 

A 7.  7 

13.3 

24  7.  1 

10592.3 

2 . C 

21.0 

5.  7 

***** 

7.7 

A.  7 

4t.<: 

1A.6 

237.6 

10043.0 

A .0 

2 1.0 

3 . 'i 

***** 

13.2 

-3.0 

A 6 . 2 

1A.6 

2 37.6 

1 00 A 3 . 0 

6.0 

2 1.0 

7.7 

***** 

13.  7 

— 5.3 

At. 2 

1 A . 6 

2 37.6 

100 A 3 . 0 

7.3 

2 2 . Q 

il  . 7 

***** 

1 6 * D 

-7.6 

46. L 

16.6 

2 3 3.6 

9616.6 

° . 1 

2 7.2 

11.7 

***** 

16.3 

-7.7 

A A . 7 

16.7 

2 32.  A 

9529. 7 

10.7 

2 2.7 

12.2 

***** 

1 C . 5 

-5.0 

AA.  3 

16.  2 

227.  8 

9346.0 

12.6 

2 3.0 

11.  7 

***** 

17.6 

-13.3 

*4.0 

16.6 

2 26.1 

9222.9 

14.7 

? /.  . 7 

11.7 

***** 

160 

-It.  j 

44.3 

lo. 2 

2 27.  8 

9346. 0 

16. 7 

22.  7 

11.  * 

***** 

15.4 

-140 

4 4.3 

lb. 2 

2 27.8 

9346. 0 

18.6 

2 ! . ■; 

n . ; 

***** 

; a . a 

- 1 t . 4 

44.0 

16.5 

22  6.  1 

7222. 7 

2C.3 

2 3.2 

12.5 

***** 

13.3 

-16.0 

4 3.3 

16.  7 

2 27.0 

9142.3 

22.2 

230 

13.7 

***** 

x 5 . 1 

-16.7 

A3. 6 

1 7.0 

2 26.2 

90110 

23.2 

26.2 

16.7 

***** 

12.0 

- lb  . 5 

1 2 . 0 

18.  7 

2 16.8 

8334. 6 

26.1 

26.3 

1 5 . 1 

***** 

1 1 O 

- 1 b . 7 

Al.  Y 

16.  3 

2 15. A 

8310. A 

26.7 

2 5 0 

16. 7 

***** 

11. C 

— i 6 . 7 

1 1 . 5 

17.3 

2 12. A 

8070.9 

2 8.8 

2 6 . Y 

Id  . 2 

***** 

1 'j  • A 

-16.  7 

41.4 

17.  A 

212.0 

8065. 2 

3C.  e 

26.7 

17.0 

***** 

10.  A 

-160 

A 1.  A 

17.  A 

2 12.1 

8072.0 

32. A 

2 o . 6 

13.0 

***** 

y . 5 

-16.6 

AO. 7 

20.0 

2C7.3 

7866.7 

3 A . C 

27o 

13.7 

***** 

o.  0 

-16.5 

AC.  1 

21.0 

2G3.8 

7471.7 

36.5 

2 3.6 

17.0 

***** 

7.7 

-16.6 

37.3 

22.1 

178.2 

7073. 7 

36.3 

2 7.  7 

17.  7 

***** 

o.2 

-lb. 6 

38.6 

23.2 

173.3 

6717. A 

33.3 

2 7.  7 

17.3 

***** 

6 . 0 

-16.5 

38.6 

23.2 

193.3 

6 7 1 Y . A 

A C . A 

3 0. 2 

20.7 

***** 

5.6 

-16.6 

33.2 

23.7 

170.  A 

6507.5 

A 2.2 

31.3 

210 

***** 

3 .7 

- lb  . 6 

37.6 

24.6 

166.  7 

6167.4 

AA.J 

31.5 

21.2 

***** 

3.  A 

- 16. b 

3 7.2 

26.3 

182.8 

5960. 5 

CIST'. 

\ C ' •'  4K  } t 

£ l l r :: 

5 0 . G 

OISTa 

\C.  *.v:i 

t *v  a 

V L «.  L l J 

A 4 . 2 

3.0  I! 


13.  A' 

1 A . tii 

IS.  Tl 


11 

FEET 
* **  * * 
***  * * 
* **  + * 
***** 
+***  ♦ 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 


A'-ChCR  TEST 


^NCEO  W/BALLGUIOE 


O-M'JV  1-FIX 
N CHAIN,  U 0 FT 


- 3.0  IN  CHAIN 


LENGTH  ON  8 U T T 0 K 
*E I GET  ON  BOTTOM 
CFCwN  DEPTH 
SHANK  TIP  DEPTH 


13.  ANCHOR  FLUKE  TIP  DEPTH 

l*.  *AT£R  DEPTH 

15.  TOTAL  BOTTOM  WEIGHT 


NOTE  - POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BELOW 
CROWN 


9 

10 

11 

12 

13 

15 

15 

FEET 

LbS 

FEET 

FEET 

FEET 

FEET 

LBS 

2W.  1 

10592.3 

♦ **  * * 

***** 

***** 

89.8 

20092.3 

2 39.5 

10053.0 

***  * * 

***** 

***** 

89-8 

19553.0 

239.5 

10053.0 

***** 

***** 

***** 

89.8 

19553.0 

239.5 

10053.0 

***** 

***** 

***** 

69.8 

19553.0 

233.6 

9616.5 

**+*  * 

***** 

***** 

89.5 

19116.5 

2 3 2.5 

9529. 7 

**  **  * 

***** 

***** 

89.9 

19029.7 

229.8 

9356.0 

$ **  * * 

***** 

***** 

89.8 

18856.0 

2 28.1 

9222.9 

♦ »**  ♦ 

**♦  + ♦ 

***** 

89.8 

18722.9 

2 29,  « 

9356.0 

***** 

***** 

***** 

89.8 

18856.0 

2 29.8 

9356.0 

***** 

***** 

***** 

89.8 

18856.0 

2 28.  1 

9222.  i 

***** 

***** 

***** 

89.8 

18722.9 

2 27.0 

9152.3 

***** 

***** 

****  * 

89.8 

18652.3 

2 25.2 

9011. d 

*♦**  * 

*♦♦♦  + 

***** 

89.8 

18511.8 

2 15.3 

3335.6 

***** 

***** 

***** 

89.8 

17835.6 

2 15.5 

8310.5 

***** 

***** 

***** 

89.8 

17810.5 

2 12.5 

8090.9 

***♦  * 

***** 

***** 

89.8 

17590.9 

212.0 

6065. 2 

**  **  * 

***** 

***** 

89.8 

17565.2 

2 12.1 

8072.0 

***** 

****  * 

***** 

89.  8 

17572.0 

2C9.3 

7 866.9 

***** 

***** 

***** 

89.8 

17366.9 

2 03. 8 

7571.9 

***** 

***** 

***** 

89.8 

16971.9 

1 98.2 

7073.  7 

***** 

***** 

***** 

89.8 

16573.7 

193.3 

6719.5 

***** 

***** 

***** 

89.8 

16219.5 

193.  3 

6715.5 

***** 

***** 

♦ ♦*♦♦ 

89.8 

16219.5 

190.5 

6507.5 

***** 

***** 

***** 

89.8 

16007.5 

ie5.  7 

6 1 6 7 . 

***** 

***** 

***** 

89.8 

15667.5 

182.8 

5960.5 

***** 

***** 

***** 

89.8 

15560.5 

C-8 


tiRUCE  TWIN  ANCHOR  TEST 


TtST  OATH 
TEST  NO. 

TtST  K 'J  \ 

TtST  A ►.  t A 
STA«T-ENl)  TI“ES 
S f AFlGJR  TYPE 
AN ChOR  TYPt 
ANCHOR  w t.  I G H T 
FLt!«E  ANGLE-TYPE, 

“CORING  LINE  DtSCR’PTIjN 


208 

7 

C 

INDIAN  ISLAND 
1703  - 
SILTY  CLAY 
6RUCE  TWIN  SHANK 
1100.00  LB. 

*****  DEG.  - 1 0 = K G V 1»FU 

lcC  FT  - 2.0  IS  ChAlN,  27 0 FT  - 3.0  IN  Cl 


1 • DRAG 

0 I S T A 

NCc  6. 

ROT  AT 

I3N  ANGLE 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

13.  ANCH 

2.  DECK 

TINS! ON  t. 

SHANK 

angle 

10. 

CHAIN 

WE IGHT 

ON  BOTTOM 

14.  WATE 

3 • A \ C HJ  P T *:  \ 

SION  7. 

*i  I K £ 

RCPE  ANGLE 

11. 

ANCHOR 

C P CRN 

DEPTH 

15.  TOTA 

4.  PAlK.H,l 

P T n 6 . 

DECK 

hOkIZ.  FORCE  12. 

ANCHOR 

Shank 

TIP  DEPTH 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

FLL  T 

n IP  j 

KIP  i 

Pc  LT 

Ll  G 

DEG 

DEG 

MRS 

FEET 

LBS 

FEET 

r\  . s 

Kj  • 

ls.O 

2 . 3 

$ $ ¥ $ V 

-4.2 

21.9 

49.  c 

11.6 

259.1 

11451.7 

***** 

c .0 

19.3 

3.3 

**4  ? t 

-o . 2 

16.7 

46.0 

12.9 

2 50.8 

10657.3 

****  * 

3.9 

1 7.6 

6.2 

* * -A  * * 

-4.  7 

2.  9 

4 7.6 

13.1 

249.4 

10754.3 

***** 

5.7 

1-7.7 

6.  3 

-4.  7 

2.4 

47.5 

13.3 

248.3 

1C675.6 

#♦*4* 

7.6 

1-7.9 

6.2 

* * * ¥ e 

-4.0 

1.0 

47.3 

13.5 

2 4fc.9 

10575.2 

***** 

0.3 

20.2 

**  . 0 

***** 

-3.9 

.2 

4 6.9 

13.3 

245.1 

10450. 7 

***** 

11.0 

2 0.5 

6.  . 

***** 

-3.6 

-.1 

4 6.5 

14.1 

243.5 

10329.6 

***** 

12.3 

21.4 

6 . ; 

-3.3 

-2.1 

45.5 

15.0 

2 38.0 

9936.4 

***** 

1*.4 

21.2 

7.6 

-2.6 

-2.1 

45.7 

14.3 

239.3 

10027.3 

***** 

15.9 

21.6 

4 . ‘3 

***** 

-2.3 

-1.9 

45.0 

15.4 

2 35.9 

9765.1 

***** 

1 r .0 

t 1 • 7 

7.‘. 

***** 

-2.2 

-2.  3 

45.1 

15.3 

236.5 

9829.0 

***** 

2C.3 

21.6 

4.** 

¥ ^ ¥ 

-2.2 

-2.3 

4 5.4 

15.1 

2 37.4 

9891.4 

***** 

21.9 

2 1 • i 

3 . 7 

***** 

-2.2 

-2.2 

4 5.0 

15.4 

235.9 

9785.1 

***** 

23.7 

<r2.2 

9 . 4 

***** 

-1.6 

-2.1 

44.6 

15.3 

2 33.5 

9612.2 

***** 

25.0 

2 2.0 

6.4 

***** 

-1 . 4 

-2.7 

14,(3 

15.6 

2 34.  7 

9698.0 

***** 

2 7.  J 

22.4 

-7.4 

¥ ¥ ¥ ¥ ¥ 

— 1.0 

-3.  i. 

44.0 

16.4 

230.0 

9 361.8 

***** 

29.  R 

2 2.1 

6.6 

-l  .0 

-3.2 

44.7 

15.7 

2 34.1 

9655.0 

***** 

33.3 

? 2 . .5 

7.4 

****  * 

-1.0 

-3.2 

44.0 

16.4 

2 30.1 

9367.5 

***** 

3*i . 7 

e.  i • 6 

1 0 . 7 

-.7 

-3.4 

43. B 

17.2 

225.3 

9059.7 

***** 

37.3 

22.9 

10.4 

¥ ¥ ¥ ¥ ¥ 

-.6 

-4.7 

43.9 

16.5 

2 29.4 

9315.3 

***** 

4 1. 3 

2 2.7 

10.  7 

***** 

-.  3 

-4.  -7 

4 3.9 

16.5 

229.3 

9312.5 

***** 

<* : . h. 

23.7 

10.6 

*S  *** 

— . C 

-4.6 

43.1 

17.  3 

225.2 

9015.5 

***** 

4 4.9 

2 3.t 

10.  t 

* * ¥ * * 

. 1 

-4.9 

43.3 

17.1 

226.0 

9071.3 

***** 

4 6 . 

2 3.6 

11.3 

7 

.2 

-4.9 

43.3 

17.1 

2 26.2 

9089.2 

***** 

DISTANCE 

dAnGt  TRAVELLED 

5 0.  C 

CISTANCtr 

Af.C^C-%  T kAVClLLu 

“6.8 

i 4 r 


bRUCE  T « IS  ANCHOR  TEST 


d 

7 

C 

D I AN  I SLANO 
03  - 1720 
LTY  CLAY 
UCt  TWIN  SHANK 
1100.00  Lb. 

OEG.  ~ 1 0*M0V  1-FIX 

C fT  - 2.0  IN  CHAIN,  270  FT  - 3.0  IN  CHAIN 


r D 7.  CHAIN  LENGTH  ON  BOTTOM  13.  ANCHOR  FLUKE 

, „ 10.  CHAIN  WIGHT  ON  BOTTOM  14.  HATER  DEPTH 

11.  ANCHOR  CRCkN  DEPTH  IS.  TOTAL  BOTTOM 

E 12.  ANCHOR  SHANK  TIP  DEPTH 

cp  7 3 9 10  II  12 

***  EG  KIPS  FEET  LBS  FEET  FEET 

***  9.o  11.6  259.1  11451.7  ♦ ♦***  ♦♦♦** 

***  d.O  12.9  250. 0 10857.3  *♦♦♦♦  *♦♦♦* 

7.3  13.1  249.4  10754.3  *♦+*♦  ♦♦♦♦* 

*♦*  7.6  13.3  248.3  10675.6  *♦♦♦♦ 

*«*  7.3  13.5  246.9  10575.2  ♦*♦**  ***♦♦ 

***  fc.9  13.3  245.1  10450.7  ♦♦♦♦♦  *♦**♦ 

♦ **  6.5  15. 1 243.5  10329.8  *****  ***** 

♦ ♦♦  5.5  15.0  238.0  9936.4  *****  *♦**♦ 

♦ ♦♦  5.  7 14.3  239.3  10027.3  ♦♦♦♦♦  *♦♦** 

♦♦♦  5.0  15.4  235.9  9785.1  *****  **•♦* 

***  5.1  15.3  236.5  9829.0  *****  ♦♦♦♦♦ 

***  5.4  15.1  237.4  9891.4  **♦♦♦  *♦♦♦♦ 

V#*  3.0  15.4  235.9  9785.1  *♦♦♦♦  ♦•*** 

***  4.6  15.3  233.5  9612.2  ♦***♦ 

***  4.3  15.6  234.7  9698.0  *****  ***** 

***  4.c  16.4  230.0  9361.8  *****  ***** 

***  4.7  15.7  234.1  9655.0  *****  ***** 

♦ ♦♦  '4.0  16.4  230.1  9367.5  ♦♦♦<  ♦ ***** 

***  'i.t  17.2  225.8  9059.7  ***'♦  ***** 

***  '3.9  16.5  229.4  9315.3  *****  ***** 

>3.9  16.5  229.3  9312.5  *****  ***** 

♦**  >3.1  17.3  225.2  9015.5  *****  ♦♦**♦ 

♦♦*  >3.3  17.1  226.0  9071.3  ♦♦♦**  ***** 

>3.3  17.1  226.2  9089.2  *****  ***** 


TIP  OEPTH  NOTE  - POSITIVE  SHANK 

ANGLE  INDICATES 
WEIGHT  SHANK  TIP  BELON 

CROHN 


13 

14 

15 

FEET 

FEET 

LBS 

***** 

88.8 

12551.7 

***** 

88.8 

11957.3 

***** 

88*  8 

11854.3 

***** 

88.8 

11775.6 

***** 

88.8 

11675.2 

***** 

88.8 

11550.7 

***** 

88.8 

11429.8 

***** 

88.8 

11036.4 

***** 

88.8 

11127.3 

*♦♦♦♦ 

88.8 

10885.1 

***** 

88.8 

10929.0 

***** 

88.8 

10991.4 

***** 

88.8 

10885.1 

***** 

88.8 

10712.2 

***** 

88.8 

10798.0 

***** 

88.8 

10461.8 

***** 

88.8 

10755.0 

***** 

88.8 

10467.5 

***** 

88.8 

10159.7 

***** 

88.8 

10415.3 

***** 

88.8 

10412.5 

***** 

88.8 

10115.5 

***** 

88.8 

10171.3 

***** 

88.8 

10189.2 

» 

s 


Day  * - 208 
Test  No.  " 8 

Test  Series  No. 


-10.0 


- 0 


INDIAN  ISLRND 


bruce  tu  inshank 


eilty  cLgg 


LEGEND 

o-  Crown  Penetration 
a-  Shank  Tip  Penetration 


10.0  15.0  20.0  25.0  30.0  35.0  40.0  45.0  50.0  SS.O 


LEGEND 

H - Shank  Roll 
* “ Shank  Pitch 


10.0  15.0  20.0  25.0  30.0  35.0  40.0  45.0  SO.O  55.0 


LEGEND 

° - Chain  Height  on  Bottom 
x • Anchor  force 
v - Deck  force 


BRUCE  TWIN  anchor  test 


TEST  DATt 
TEST  N J • 

Tt ST  RUN 
TEST  AREA 
STAR  T-fcNi)  Tines 

seaflCiJk  type 

ANCHC'‘  TYPt 
ANCHOR  *t  IGHT 
FLUKE  ANGLE-TYPE, 

MOORING  LINE  OESCk I ?T ION 


1.  0*AG  DISTANCE 

2.  JL  C < TENSION 

3.  ANCH'Ik  TENSION 
n.  PACKAGE  3t PTH 


208 

a 

0 

INDIAN  ISLAND 
i 73 3 - 1796 
SILTY  CLAY 
oR'JCt  T « IN  SHANK 
1100.00  LB. 


1 

2 

3 

6 

FEET 

KIPS 

KIPS 

Ft  tT 

0.  J 

17.3 

H.  1 

6 $ * $ $ 

2.C 

1M.  7 

5.0 

66666 

A . Ci 

18.  7 

5.7 

*6**6 

fc.O 

13.  7 

5.  1 

* *6*6 

7.3 

18.  v 

5.6 

6 66*6 

9. A 

19.6 

6 . a 

66666 

11.2 

1 V • b 

6.0 

66666 

13.2 

19.5 

b.  5 

6*666 

16 .3 

20.0 

7.  7 

6*666 

18.3 

20.  7 

8.2 

6 6 6 6 * 

19.9 

21.2 

5 . 5 

66666 

2 1.4 

21. 7 

9.1 

66666 

23. fc 

21.5 

'!  • 9 

66666 

25.6 

21.7 

‘9.8 

66666 

27.2 

22.  1 

9.9 

66  666 

29.3 

22.0 

10.6 

66666 

33.1 

22.2 

10.6 

6 6666 

35.0 

22.5 

10. b 

66  666 

36.6 

2 3.0 

11.6 

66*66 

33.6 

23.1 

11.  ) 

6*666 

AC. 6 

23.1 

12. 2 

66**6 

62.1 

23,  s 

12.6 

6666* 

63.6 

26.6 

12.3 

6*666 

«5.c 

29  . *t 

12.  5 

6*666 

QISTA: 

l«Ct  M4KGF 

T*AVE 

LLt  G 

66666 

DEG.  - 1 

0=H0V  1-FIX 

180  FT 

- 2.0  IN  CHAIN 

i,  270  FT  - 

3.0 

. ROTATION  ANGLE 

9 

. CHAIN 

LENGTH 

CN  BOTTOM 

13. 

, shank 

ANGLE 

10 

. CHAIN 

WE IGHT 

ON  BOTTOM 

19. 

, i»I»fc 

ROPE  ANGL 

E 11 

. ANCHOR 

CRCWN 

DEPTH 

15. 

■ DECK 

HO»!Z.  FORCE  12 

. ANCHOR 

SHANK 

TIP  DEPTH 

s 

6 

7 

a 

9 

10 

I 

DEG 

DEG 

DEG 

KIPS 

FEET 

L BS 

FI 

6.8 

19. A 

99.9 

11.5 

2 6C.9 

11589.9 

664 

3.6 

15.2 

56.6 

12.9 

255.2 

11172.9 

66* 

-1.9 

10.0 

93.6 

12.9 

255.2 

11172.9 

66< 

-7.9 

5.3 

98.6 

12.9 

255.2 

11172.9 

**< 

-9.0 

A.  A 

98.3 

12.6 

2 5 a.  0 

11086.3 

66 

-9.9 

9.1 

67.7 

13.1 

250.7 

10851.2 

66 

-10.5 

2.3 

97.9 

13.3 

299.6 

10772.5 

66 

-11.2 

2.2 

97.5 

13.2 

250.3 

10823.1 

66 

-lb. 2 

3.2 

Ao.’"1 

13.7 

297.2 

10596.8 

66 

-lb. 2 

3.5 

»fc.l 

19.9 

292.8 

10289.6 

66 

-lb. 2 

3.5 

|*5.5 

19.9 

290.0 

10079.1 

66 

-16.2 

3.t 

S5.9 

15.9 

237.3 

9882.6 

66 

-16.2 

3.0 

§5. 1 

15.2 

238.5 

9970.7 

66 

-16.2 

2.9 

i 9 . 9 

15.9 

237.3 

9882.6 

66 

-16.2 

2.9 

S-  9 . 5 

15.8 

239.9 

9709.9 

66 

-15.1 

2.9 

■9.6 

15.7 

235.5 

9752.6 

66 

-19.  8 

1.8 

Sj(,.  9 

15.9 

239.3 

9667.5 

66 

-19.5 

1.9 

BVt  • * 

16.2 

232.5 

9592.0 

66 

-19.0 

.9 

S3 .6 

16.7 

229.7 

. 9333.8 

66 

-13.5 

.9 

M3 .5 

16.8 

229.2 

9299.0 

66 

-13. C 

-.1 

K3.5 

16.  7 

229.0 

9287.3 

64 

-13.0 

7 

■*> . a 

17.5 

225.9 

9026.2 

64 

-13.0 

-1.9 

mk? , i 

18.1 

222.5 

8819.5 

64 

-13.0 

-1.7 

ft.  2 

19.1 

222.5 

8819.5 

64 

DISTANCE  ANCHOR  TnAVLLLED 


SC.  0 
95 . b 


Copy  available  to  DTIC  doe*  not 
fully  legible  leprodudto* 


& 


'UCE  TWIN  ANCHOR  TEST 


ISLAND 

1746 

;lay 

aIN  SHANK 
00  LB. 

IEG.  - 1 0 = K0V  1 *F  I X 

- 2.0  IN  CHAIN,  270  FT  - 3.0  IN  CHAIN 


s 

if 


I 


s 


, CHAIN 

LENGTH 

CN  BOTTOM 

13.  ANCHOR  FLUKE 

TIP  DEPTH 

NOTE  - POSITIVE 

SHANK 

> CHAIN 

WE IGHT 

ON  BOTTOM 

14.  WATER  DEPTH 

ANGLE 

INDICATES 

, ANCHOR 

CROWN 

DEPTH 

15.  TOTAL  BOTTOM 

WEIGHT 

SHANK 

TIP 

BELOW 

. ANCHOR 

SHANK 

TIP  DEPTH 

CROWN 

a 

9 

10 

11 

12 

13 

14 

15 

KIPS 

FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

11.5 

2 6C.9 

11584.4 

***** 

***** 

***** 

88.0 

12684.4 

12.4 

255.2 

11172.9 

***** 

***** 

***** 

88.0 

12272.9 

12.4 

255.2 

11172.9 

***** 

***** 

***** 

88.0 

12272.9 

12.4 

255.2 

11172.9 

***** 

***** 

***** 

88.0 

12272.9 

' 12.6 

254.0 

11086.3 

***** 

***** 

***** 

88.0 

12186.3 

13.1 

250.7 

10851.2 

***** 

***** 

***** 

88.0 

11951.2 

13.3 

249.6 

10772.5 

***** 

***** 

***** 

88.0 

11872.5 

13.2 

250.3 

10823.1 

***** 

***** 

***** 

88.0 

11923.1 

13.7 

247.2 

10596.8 

***** 

***** 

***** 

88.0 

11696.8 

14.4 

242.8 

10284.6 

***** 

***** 

***** 

88.0 

11384.6 

14.9 

240.0 

10079.1 

***** 

***** 

***** 

88.0 

11179.1 

15.4 

237.3 

9882.6 

***** 

***** 

***** 

88.0 

10982.6 

15.2 

238.5 

9970.7 

***** 

***** 

***** 

88.0 

11070.7 

15.4 

237.3 

9882.6 

***** 

***** 

***** 

88.0 

10982.6 

15.8 

234.9 

9709.9 

***** 

***** 

***** 

88.0 

10809.9 

15.7 

235.5 

9752.6 

***** 

***** 

***** 

88.0 

10852.6 

15.9 

234.3 

9667.5 

***** 

***** 

***** 

88.0 

10767.5 

16.2 

232.5 

9542.0 

***** 

***** 

***** 

88.0 

10642.0 

16.7 

229.7 

. 9333.8 

♦ ♦♦*♦ 

♦ ♦*♦♦ 

***** 

88.0 

10438.8 

16.8 

229.2 

9299.0 

***** 

***** 

♦ *♦♦♦ 

88.0 

10399.0 

16.  7 

229.0 

9287.3 

***** 

***** 

***** 

88.0 

10387.3 

17.5 

225.4 

9026.2 

♦♦♦*♦ 

***** 

***** 

88.0 

10126.2 

18.1 

222.5 

8819.5 

***** 

***** 

***** 

88.0 

9919.5 

18.  1 

222.5 

8819.5 

***** 

***** 

***** 

88.0 

9919.5 

litttMNMMMi 


. — A** h*" ‘ 

P R I SHA 


IS»HWS3®e«g 


ANChUR  TEST 


TEST  0 * TL 
TEST  \J. 

TEST  R-JN 
TEST  AREA 
START-ENb  Tl^LS 
SEAFLOOR  T Y P t- 
ANCHOR  T Y F* h 
ANCHOR  aLIGHT 


209 

9 

0 

INDIAN  ISLAND 
1009  - 102? 

SILTY  CLAY 

PR  I S8A  « ITH  CUTTER 

1995.00  LB. 


FLUKE 

ANGLE- 

T YP*-  . 

SO . 00 

DEG.  - 1 

0*M0V  1*F  I X 

WOOS  IN 

G LlN. 

'*L  i C.n 

iption 

180  FT 

- 2.0  IN  CHAIN 

» 270  FT  - 

3.0 

i 

« M'J 

o is  r a 

*.Cl  ■' . 

<JT  AT 

I ON  ANGLE 

9 

. CHAIN 

LENGTH 

ON  80TT0H 

13. 

c 

. ores 

Tt'  "I 

• \ A . 

;t1ANR 

ANGLE 

10 

. CHAIN 

hE  IGHT 

ON  BUTTON 

1A. 

\ 

. A N C 1 

■3  > T - v 

s ;■•■.  ?. 

aRL 

Rtjpfc  ANGLE  11 

. ANCHOR 

C R ChN 

oepth 

15. 

A 

pTh  h. 

i/t  CK 

mO*I2.  FORCE  12 

. ANCHOR 

SHANK 

TIP  DEPTH 

I 

2 

3 

• 

b 

7 

a 

9 

10 

1 

FEET 

KIP> 

Kl  Pi 

Fit  T 

u L G 

^ i 

ut  J 

DEG 

NIPS 

FEET 

LBS 

FE 

0.0 

13.0 

*<■4  4* 

44**4 

* 44  44 

A 7.  3 

12.1 

26A.8 

11665. 5 

444 

A.O 

1*,G 

$ V*  a v 

* 4 * V 4 

» 4 4=  4 4 

4 4444 

A 7.  b 

12.1 

26A.6 

11865.5 

*44 

6.5 

IS  . 5 

4 4 4 J i) 

— — V 4 * 

44*44 

A7.1 

12.6 

261.3 

116A3.0 

444 

7.3 

18,7 

4 if  * t * 

*44  44 

*4  44  4 

4 44  44 

A6.fi 

12.3 

260.7 

11668.3 

444 

9.3 

IS,  8 

4*4*4 

4 44  44 

44444 

4 4444 

Ab.  7 

12.9 

2 60.0 

11517.9 

444 

12.9 

19.  , 

***A4 

A 4 4 4 * 

*4=*** 

44444 

A 7 . 1 

13.3 

251.6 

10915. A 

444 

12.8 

IP. 3 

***  4 * 

V * 4 V 4 

* 4 * * 4 

44444 

“6.0 

13. A 

267.2 

11316.7 

444 

1 . . o 

19.3 

^T?*r 

44*4* 

44**4 

44444 

A6.0 

13. A 

2 6 7.2 

11316.7 

444 

lfc.5 

J 9. 7 

4 4 * <•  ,. 

v r 4=  4 4 

4-4*#  a * 

44444 

A5.5 

13.8 

26A.8 

111A9.0 

444 

18.3 

2 9.fi 

Hv;' 

4 4**4 

4444  * 

4 444* 

A5.2 

1A.I 

262.9 

11008.6 

444 

19.9 

2 0.5 

**¥*<• 

44*44 

* * $ 4 4 

44444 

A *•  . b 

1A.6 

250.1 

10  805.9 

444 

Z2.C 

20.3 

;«it4 

5 •-  4 4 4 

4 4444 

444*4 

A A . 5 

1 A . A 

251.3 

10895.9 

444 

2A.G 

2 0.  » 

* V - V $ 

4-  4-  . W 

4 >4  4 4 4 

»44  44 

A A . o 

1A.A  . 

251.3 

10895.9 

444 

25.3 

21  .a 

****** 

44*44 

*4*44 

*4444 

A 3 * b 

16.6 

2A5.0 

10AA2.1 

444 

26.9 

22.2 

* V 4 V *■ 

* 4 * 4 - 

4*  * : i 

***** 

A 2 • 3 

16.3 

2 A 0.  A 

10107.9 

444 

29.1 

2 i.  t 

frfi4 

444-44 

44444 

4 4444 

A 3 . i 

lb.  0 

2A2.1 

10233.5 

444 

3C . 9 

22.1 

* 4 V * * 

* v * * v 

44*44 

4 4*44 

A 2. 9 

16.2 

2 A 1 . 3 

10170.2 

444 

12.2 

2 3.3 

* 44  * * 

* 4 * 4 4 

* * 4-  * 4 

4 4444 

Al.fi 

17.3 

2 35. A 

97A8.5 

444 

3A.A 

2 3.0 

♦ v»*p 

4 44  4 * 

444*4 

4 4444 

A 2. 0 

17.1 

236.1 

9798.1 

444 

36.2 

23.2 

* 4 * ~ * 

4 * A *4 

**  4 ‘444 

44444 

A 1.8 

17.3 

235. A 

9751.5 

444 

3?.? 

2 3.6 

444*4 

444*4 

44444 

* 4 4 4 4 

Al.  A 

17.7 

2 33.3 

9599.2 

444 

3 V.  a 

2 A . b 

* 4 4 f 4 

♦ 4 V $ $ 

44444 

4**44 

AO. 6 

18.  7 

223.1 

9220.3 

444 

Al.5 

2 A.  5 

4 4444 

444*4 

*4444 

44444 

AO. 6 

18.6 

2 2 8.  b 

9259.3 

444 

A3.  • 

2A. 

V 44  * * 

444  4V 

444*4 

44444 

AO.o 

19.6 

226.7 

9269.0 

444 

A 5 . A 

t'  a . 6 

4*4  4 4 

444*4 

V 4 * * * 

4*4  44 

AO.b 

18.6 

22b. 7 

9269.0 

444 

DISTANCE  8AR 

r - 

V t L L { L* 

50.0 

’ll  ST  An 

L t i L ■ 

i'.'^  i •■■ 

'•  * * - L E d 

AS.1 

5. 

Khqr  test 


TT£R 

i-MOV  i*F  I X 

UN*  270  FT  - 3.0  IN  CHAIN 


th 

ON  BOTTOM 

13.  ANCHOR 

FLUKE 

TIP  DEPTH 

NOTE 

HT 

ON  BOTTOM 

15.  WATER 

DEPTH 

*N 

DEPTH 

IS.  TOTAL 

BOTTOM 

WEIGHT 

MK 

TIP  OEPTH 

POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BELOW 
CROWN 


I 

, b 

• 6 
.6 
.7 
.0 
.6 
.2 
iZ 
.8 
.9 
.1 
.3 
.3 
.0 
.5 
.1 
.3 
.5 
.1 
L 5 
.3 
.1 
.6 
.7 
.7 


10 

11 

12 

13 

15 

15 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

11865. 5 

***** 

***** 

***** 

82.0 

13760.5 

11865.5 

***** 

***** 

***** 

82.0 

13760.5 

11653.0 

***** 

***** 

♦ ♦♦*♦ 

82.0 

13553.0 

11568.3 

***** 

***** 

***** 

82.0 

13563.3 

11517.9 

***** 

***** 

***** 

82.0 

13512.9 

10915.5 

***** 

***** 

***** 

82.0 

12810.5 

11316.7 

***** 

***** 

***** 

82.0 

13211.7 

11316.7 

***** 

***** 

***** 

82.0 

13211.7 

11159.0 

***** 

***** 

***** 

82.0 

13055.0 

110G8.6 

***** 

***** 

***** 

82.0 

12903.6 

10605.9 

***** 

***** 

***** 

82.0 

12700.9 

10895.9 

***** 

***** 

***** 

82.0 

12790.9 

10695.9 

***** 

♦ ♦♦♦* 

***** 

82.0 

12790.9 

10552.1 

***** 

***** 

♦ ♦♦*♦ 

82.0 

12337.1 

10107.9 

***** 

***** 

♦ ♦♦♦♦ 

82.0 

12002.9 

10233.5 

***** 

♦ ♦♦*♦ 

***** 

82.0 

12128.5 

10170.2 

***** 

***** 

***** 

82.0 

12065.2 

9758.5 

***** 

***** 

***** 

82.0 

11653.5 

9796.1 

***** 

***** 

***** 

82.0 

11693.1 

9751.5 

***** 

***** 

♦ ♦♦♦* 

82.0 

11656.5 

9599.2 

***** 

***** 

***** 

82.0 

11595.2 

9220.3 

***** 

***** 

*♦♦♦♦ 

82.0 

11115.3 

9259.3 

***** 

***** 

***** 

82.0 

11155.3 

9269.0 

♦ ♦*♦♦ 

***** 

***** 

82.0 

11165.0 

9269.0 

***** 

***** 

***** 

82.0 

11165.0 

C-ll 


Day  * “ 209 
Test  No.  - 10 

Tost  Series  No. 


INDIflN  ISLAND 

prlseo  with  cutter 
silty  clog 


LEGEND 

o-  Crown  Penetration 
s~  Shank  Tip  Penetration 


LEGEND 

•* - Shank  Roll 
* - Shank  Pitch 


LEGEND 

° - Chain  Height  on  Bolton 
h - Anchor  Force 
v - Deck  F ores 


0.0 

5.0 

10.0 

15.0 

00.0  25.  Q 30.0  35.0 

«.o 

«.0 

50.0  55.0 

I 

i 

Anchor  Drag  Distance 

t 


EKISMA  ANCHOR  TEST 


T-sr  ;,:h 

209 

TEST 

10 

TEST  -J'. 

0 

T j T ^ , A 

I NCI  AN  ISLAND 

S T i-  1-i  \j  T ! • t S 

iilv  - 113ft 

S F.  A A i_ '}  !j  <’  I y ^ v 

SilTY  CLAY 

TYP, 

PR  I Sri*  WITH 

CUTTER 

A \ L >*1 ' J rtf’  I y<1  T 

lBvft.OO  LB. 

- i_  D * A \ G L - f Y r i « 

30.00  i)EG.  - 1 

0*8UV  1 * 1- 1 X 

i*.g  d •<•-  sc-ipti  ..o 

ldO  FT  - 2. 0 IN 

CHAIN*  Z70  FT  - 3.0 

1.  ORA, 

JlSTA 

vj  i ^ T I 

:.N  -NGL 

F 0. 

CHilN 

LENGTH 

ON  30TT0M 

13. 

2.  DECK 

\J  N o « 

3 

ANGLt 

10. 

CHAIN 

WE IGHT 

ON  80TTOM 

1ft. 

3.  ANC-! 

<;r  t •_  "j 

j i j **  ( • 

"in  *< 

fi-i  V.GLt  11. 

A 4CHUR 

CROWN 

DEPTH 

15. 

*•  . PAL* 

A j L •'  i 1. 

f’ln 

J L L ^ M 

OR  1 1!  . t 

•J  K C C J.  Z . 

ANCHOR 

SHANK 

TIP  DEPTH 

1 

; 

} 

4 

o 

7 

9 

1C 

11 

1 Ft 

T 

t 

K I»S 

-Jr, 

r L :I 

IN 

^ L J 

J t ■¥ 

LEG 

KIPS 

f EET 

LBS 

FEE 

J * 

v> 

i > * ** 

*4v,'f 

4 ^ -r  ^ ^ 

AAA  ¥ ¥ 

¥ A A A A 

7 . *. 

l?.ft 

? 61*  9 

1 loft5.3 

A A A 4 

t • 

1 

* ” • 

▼ t ? * V 

3 v v . 4 

A A A A A 

A A AAA 

<t  7.^ 

1?.  t> 

Zfcl.S 

11626.0 

A AA4 

3 . 

7 

!':♦*> 

»'■  v *•  *'■ 

- V.  TA 

A A A A A 

y v v rr 

<t  ft.  3 

1?.  7 

25^.7 

1 lft9ft.ft 

♦ **4 

? 

1 >.3 

▼ < V V v 

V V ❖ 

* A ¥ A V 

A A A A A 

li.i 

1 3.  ft 

25S.ft 

11196.5 

*♦*4 

# 

7 

•’  L • i. 

V'r**V 

* ^ V . 

A A A A A 

A A A ¥ A 

Y ft  . 1 

1ft. 3 

251.3 

10891.5 

*4*4 

„ • 

?''.<• 

r : ^ v 

t v4  4 v 

A ¥ A I-  A 

A ¥ ¥ A A 

Nft.  3 

1ft.  i 

252.6 

1098ft. 0 

***4 

1 1 « 

\ 

i.  * • "• 

J 

•»  A * . 3 

A A AAA 

‘t  0.  t> 

13.9 

253.5 

11053.4 

♦ **4 

' ; 

7 

2'u.  ' 

■v  r V ■J  v 

V . <■  * < 

v re  a * * 

A A ¥ A A 

1 S • i 

1ft.  3 

251.3 

10o9 1 . 5 

♦ **4 

^4  # 

'♦ 

r * £ N r 

■>••>»  r « 

A « ¥ A A 

A . v r A 

R ft.  7 

1ft. ft 

2ft  9.7 

lvj  760.  ft 

***4 

l b » 

<1 

?'i  . ■' 

Vipf 

A A A * r 

A ¥ A A ¥ 

ft^.i: 

1ft. 1 

2 ftft.  7 

10559.5 

***4 

i »• 

• 9 • 

C 

2 i . ft 

t » « 

A A A **  ¥ 

A A ¥ ¥ A 

ft  3 . ft 

1ft. ft 

2 ftft  .0 

10365.0 

♦ **4 

i It 

c 

W<  * * 

A A A A V 

A A A A A 

ft  3. 1 

16.1 

2ft  1.  1 

10162.4 

♦ **4 

? i . 

i.  . 0 

^ V r r 

?r?t* 

r<  tS4 

A A A A A 

ft  3 • 1 

16.1 

2ftl.3 

10173.6 

*♦*4 

j?  5 , 

7 

i 2 . 3 

T ^ V ^ V 

? V * « » 

A V v*  A A 

¥ A A A A 

ft  ^ . ft 

16.  6 

23e.ft 

9961.6 

***4 

*5 

2!  .'« 

I1  * V ' '* 

•.  7 4=  <■  o 

A A ¥ ¥ A 

A A A A ¥ 

ft  3 . <? 

1ft. 0 

2 ft  1. 8 

10208.4 

***4 

?s . 

» 

£ £ • A. 

V ■»  # « * 

A A ¥ A A 

A A * A A 

ft  3 . 0 

1ft.? 

ZftO.  7 

10127.3 

***4 

< 1 1 

7 

>/'  . *5 

^ 4 <- 

A <:  V ? » 

¥ ¥ A A A 

A A A A A 

ft?.  3 

1ft. 9 

236.9 

9855.3 

***4 

->  ■> . 

'i 

vV  . 5. 

* v P ^ V 

A A * * A 

A A V A « 

A A A A ¥ 

ft?. 3 

1ft.  9 

2 36.  9 

9858.3 

**♦4 

3.  ft  - 

*> 

»,  • i 

A A ¥ ¥ A 

A A A A A 

ft  1 . 7 

17. ft 

233.9 

9639.7 

***4 

4 

L 

/ H * 4 

> Y r '•■  r 

A vA*A 

A A ¥ A ¥ 

A A A A A 

ft0.9 

18. ft 

2 29.1 

9296.2 

♦ ♦♦4 

5 6 • 

tj 

. i 

* ▼ £ <-  V 

A <••  A At 

* A A ¥ A 

A A A A A 

ft  0 . o 

18.  ft 

229.3 

9312.3 

***4 

7*  • 

!* 

' i T V Y 

A * A A A 

A A ¥ ¥ A 

A A A A A 

•*9.3 

19.1 

225.2 

9016.9 

♦ ♦*4 

*<<’* 

0 

. / 

«•  3 Y Y Y 

A A A A A 

¥ A A A 

A A A A A 

ft  0 . ft 

13.8 

226.8 

9129.2 

***4 

A3. 

i l>  « 1 

4 * Y * r 

v.  A A A * 

A A A A A 

A A A A A 

**  0 . 1 

l -7.  ft 

223.9 

8920.6 

***4 

>.  •}  , 

7 

,l  . 1 

• - * w 

A A A A A 

A A A A ¥ 

A A » A A 

ft  0 . 1 

19.  ft 

223.7 

6 90  7.1 

*♦*4 

4 7. 

4 

*.*>•> 

T ' Y * V 

o A A A V 

A A A ¥ A 

¥ A A A A 

39.  7 

19.9 

221.3 

8737.1 

**♦4 

A 7. 

4 

w “/  • 1 

r V 5 <•  r 

A A A A ¥ 

AAA.  A 

A v A A A 

39.7 

17.9 

221.2 

8723.3 

♦ ♦ *4 

£ 

/ 

4 * « '*  * 

^ ? V Y Y 

v r rvv 

A A ¥ ¥ A 

A A A A A 

3 7. ft 

Z 0.  1 

220.6 

8686.5 

♦ **4 

3 3. 

4 

•*  *■> , V 

-f  - > - V 

Vft1^ 

¥ A A A A 

A A A A V 

Jv.ft 

? 0.0 

220.6 

8683.8 

***4 

^ I ■> 

r * 

< -* 

\ w i ••  \ \ 

.•:  T-.a 

<L'_L'  ) 

3 -.  . - 

LIS 

T ^ 

x*  i ‘ **  c 

*■<  > ‘ V | « 

3 • * 

HUR  TEST 


«(JV  1*HX 
N,  £70  FT 


- 3.0  IN  CHAIN 


GN  BOTTOM  13.  ANCHOR  FLUKE  TIP  DEPTH 

ON  BOTTOM  14.  WATER  DEPTH 

DEPTH  IS.  TOTAL  BOTTOM  WEIGHT 


NOTE  - POSITIVE  SHANK 
ANGLE  INDICATES 
SHANK  TIP  BELOW 


TIP  DEPTH 

10 

11 

12 

13 

14 

CROI 

15 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

lifers,  3 

***** 

***** 

***** 

82.5 

13550.8 

11626.0 

***** 

***** 

***** 

82.5 

13521.0 

11496.4 

***** 

***** 

***** 

82.5 

13390.4 

11196.5 

***** 

***** 

***** 

82.5 

13091.5 

10891.5 

***** 

***** 

***** 

82.5 

12786.5 

10984.0 

***** 

**♦♦♦ 

***** 

82.5 

12879.0 

11053.4 

***** 

***** 

***** 

82.5 

12948.4 

10o9 1.5 

♦ *♦♦* 

***** 

**♦♦♦ 

82.5 

12786.5 

Id  760. 4 

***** 

***** 

***** 

82.5 

12675.4 

10559.5 

***** 

***** 

***** 

82.5 

12454.5 

10365.0 

***** 

***** 

***** 

82.5 

12260.0 

10162.4 

***** 

***** 

***** 

82.5 

12057.4 

10173.6 

***** 

***** 

***** 

82.5 

12068.6 

9961.6 

***** 

***** 

***** 

82.5 

11856.6 

10208-4 

***** 

***** 

***** 

82.5 

12103.4 

10127.3 

***** 

***** 

***** 

82.5 

12022.8 

9855.3 

***** 

***** 

***** 

82.5 

11750.3 

985(3.3 

***** 

***** 

***** 

82.5 

11753.3 

9639.7 

***** 

***** 

***** 

82.5 

11534.7 

9296.2 

***** 

***** 

***** 

82.5 

11191.2 

9312.3 

***** 

***** 

***** 

82.5 

11207.3 

9016.9 

***** 

***** 

***** 

82.5 

10911.9 

9129.2 

***** 

***** 

***** 

82.5 

11024.2 

3920.6 

***** 

***** 

***** 

82.5 

10815.6 

6907.1 

***** 

***** 

***** 

82.5 

10802. 1 

8737.1 

***** 

***** 

***** 

82.5 

10632.1 

8723.3 

***** 

***** 

***** 

82.5 

10618.3 

8686.5 

***** 

***** 

***** 

82.5 

10581.5 

6683.3 

***** 

***** 

***** 

82.5 

10578.8 

1 -i  *■  ‘ 


Day  * " 209 
Test  No.  - 11 

Test  Series  No. 


INDIAN  ISLAND 

stevf lx 
silty  clou 


LEGEND 

o-  Crown  Penetration 
*“  Shank  Tip  Penetration 


LEGEND 

o - Chain  Nelght  on  Bottos 
x “ Anchor  Force 
v “ Deck  Force 


Anchor  Drag  Distance 


STEVFIX  ANCHOR  TEST 


TEST  DATE 
TEST  NO* 

TEST  RUN 
TEST  AREA 
START-END  TIMES 
SEAFLOOR  TYPE 
ANCHOR  TYPE 
ANCHOR  «EIuHT 
FLUKE  A.\GLfc-T  Y?t  , 

"CORING  LINE  DESCRIPTION 


209 

11 

0 

INDIAN  ISLAND 
1328  - 1338 
SILTY  CLAY 
STEVFIX 
11000.00  LB. 

50.00  OEG.  - 0 0*M0V  i-FIX 

90  FT  - 3.0  IN  CHAIN,  180  FT 
270  FT  - 3.0  IN  CHAIN 


la  O ^ A 0 

DISTANC 

IE  5. 

ROTATION  ANGLE 

9. 

CHAIN 

LENGTH 

ON  BOTTOM 

Z.  OLCk 

TcNS ICN 

i 6. 

SHANK 

ANGLE 

10. 

CHAIN 

WE IGHT 

ON  BOTTOM 

A \C rtjrf  T t N i>  I 

ON  7. 

Ini  RE 

ROPE  ANGLE  11. 

ANCHOR 

CROWN 

DEPTH 

5.  p A C < A 

Gt  OERTh  8. 

DECK 

HOR 12.  FORCE  12. 

ANCHOR 

SHANK 

TIP  OEPIH 

1 

2 

3 

8 

5 

6 

7 

8 

9 

10 

FEET 

< i?b 

*IPS 

FLIT 

>E  G 

DEG 

DEG 

KIPS 

FEET 

LBS 

0.0 

2 u.9 

5 . 0 

2.8 

7.5 

85.0 

18.8 

338.7 

16901.5 

2.0 

£ 0.  <1 

5. 3 

2.8 

7.5 

85.1 

18.7 

335.8 

16986.5 

3.2 

21.9 

8.8 

***** 

2.8 

7.5 

83.9 

15.8 

329.1 

16898.5 

5.3 

21.8 

5 . 1 

***** 

2.8 

7.5 

88.0 

15.7 

329.7 

16536.8 

e.9 

2 2.8 

6.8 

***** 

2.8 

7.3 

83.3 

16.8 

325.7 

16289.1 

11.5 

£ 1 • 6 

5.9 

***** 

2.8 

b.8 

88.2 

15.5 

330.9 

16621.2 

13.5 

21.5 

/ . 0 

*♦  * * * 

2.8 

6.8 

88.3 

15.8 

331.8 

16668.1 

15.2 

22.0 

7.0 

***** 

2.8 

6.3 

83.  a 

15.9 

328.5 

16852.9 

16.8 

22.6 

8.0 

***** 

2.8 

b.O 

83.2 

16.5 

325.2 

16215.0 

18.7 

22.8 

o.l 

**  *** 

2.8 

5.  7 

83.0 

16.7 

328.  1 

16136.3 

2C.5 

23.1 

9 . C 

***** 

2.8 

5.5 

82.7 

17.0 

322.5 

16017.5 

22.2 

23.6 

9.2 

**  * * * 

2.8 

5.8 

82.2 

17.5 

319.7 

15818.2 

25.1 

22.0 

8. 7 

* * * V* 

2 . 9 

8.0 

83.6 

15.9 

328.7 

16866.7 

29.1 

2 2.0 

8 . V 

***** 

2.7 

7.9 

83.8 

15.9 

328.7 

16863.9 

31.2 

21.9 

6.7 

***** 

2.2 

7.9 

8 3.9 

15.8 

329.1 

16898.5 

33.2 

22.  1 

8.2 

***** 

3.0 

10.2 

83.7 

lb.  0 

327.8 

16800.3 

39.2 

22.1 

5.8 

* * **  * 

3.0 

10.2 

83.7 

16.0 

327.8 

16800.3 

DISTANCE  RARGt  TRAVt 

LLED 

80.0 

DISTANCE  ANCHOR  TRAVELLED  39.2 


2.0  ] 


13. 

18. 

15. 


1 

FE 

**♦ 

**♦ 

*♦* 

**♦ 

*** 

*♦* 

**# 

♦ ♦♦ 

**♦ 
**♦ 
**♦ 
*♦* 
♦ *4 
**4 
*♦« 


1 


ANCHOR  test 


CH 


YCH 

ATE 

3TA 


I 


FIX 


LAND 

3rt 

Y 

LS. 

. - 0 O-MOV  1-Fix 

.0  IN  CHAIN,  180  FT  - 2.0  IN  CHAIN 

3.0  IN  CHAIN 


HA  I S 

LENGTH 

ON  BOTTOM 

13.  ANCHOR  FLUKE 

TIP  DEPTH  NOTE  - POSITIVE  SHANK 

ri  A I N 

WE  IGHT 

ON  BOTTOM 

15.  WATER  OEPTH 

ANGLE 

INDICATES 

NCHQP 

CROWN 

DEPTH 

15.  TOTAL  BOTTOM 

WEIGHT 

SHANK 

TIP  BELOW 

SCHCP 

SHANK 

TIP  OEPTH 

CROWN 

8 

9 

10 

11 

12 

13 

15 

15 

IPS 

FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

LBS 

‘i.d 

335.7 

16901.5 

***** 

***** 

***** 

85.0 

27901.5 

5.7 

335.5 

16956.5 

***** 

***** 

***** 

85.0 

27956.5 

5.8 

3 29.1 

16595.5 

***** 

***** 

***** 

85.0 

27595.5 

5.  1 

329.7 

16536.5 

***** 

***** 

***** 

85.0 

27536.5 

6.5 

325.7 

16259.1 

***** 

***** 

***** 

85.0 

27259.1 

5.5 

330.9 

16621.2 

***** 

***** 

***** 

85.0 

27621.2 

5.5 

331.5 

16665.1 

***** 

***** 

♦ ♦**♦ 

85.0 

27665.1 

5.3 

328.5 

16552.9 

***** 

*♦♦♦* 

***** 

85.0 

27552.9 

6.  5 

325.2 

16215.0 

***** 

***** 

***** 

85.0 

27215.0 

b.  7 

325.1 

16136.3 

***** 

***** 

***** 

85.0 

27136.3 

7.0 

322.5 

16017.5 

***** 

***** 

***** 

85.0 

27017.5 

7.5 

319.7 

15818.2 

***** 

***** 

***** 

85.0 

26818.2 

5.9 

328.7 

16566.7 

***** 

***** 

***** 

85.0 

27566.7 

5.9 

328.7 

16563.9 

***** 

***** 

***** 

85.0 

27563.9 

5.8 

329.1 

16595.5 

***** 

***** 

***** 

85.0 

27595.5 

6.0 

327.8 

16500.3 

***** 

***** 

♦ *♦♦♦ 

85.0 

27500.3 

6.0 

327.8 

16500.3 

***** 

***** 

***** 

85.0 

27500.3 

STEVFIX 


ANCHOR  TEST 


•KtT  MTE 
tffV  MO. 

T*ST  RUN 
TOST  AREA 
St ART-END  TINES 
SCAFLMR  TYRE 
A MOOR  TTRE 
ANCHOR  HEIGHT 
FLORE  ANCLE-TYRE. 

MOORING  LINE  DESCRIPTION 


209 

12 

0 

1N0IAN  ISLAND 
1548  - 1636 
SILTY  CLAY 
STEVFIX 
11000.00  L6. 

50.00  DEG.  - 1 0»M0V  l*FIX 

90  FT  - 3.0  IN  CHAIN.  180  FT  - 2.0  IN 

270  FT  - 3.0  IN  CHAIN 


1.  DRAG  DISTANCE  5.  ROTATION  ANGLE  9.  CHAIN  LENGTH  ON  BOTTOM  13.  Ai 

2.  DECK  TENSION  6.  SHANK  ANGLE  10.  CHAIN  WEIGHT  ON  BOTTOM  16.  U 

3.  ANCHOR  TENSION  7.  HIRE  ROPE  ANGLE  11.  ANCHOR  CROHN  DEPTH  16.  T 

6.  PACKAGE  DEPTH  8.  DECK  H0RI2.  FORCE  12.  ANCHOR  SHANK  TIP  DEPTH 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

FEET 

KIPS 

KIPS 

FELT 

OEG 

DEG 

OEG 

KIPS 

FEET 

LBS 

FEET 

0.0 

19.6 

.1 

86.1 

4.9 

8.3 

47.5 

13.2 

340.3 

17303.1 

85.8 

2.0 

20.0 

3.4 

86.4 

4.6 

S.b 

46.9 

13.7 

337.2 

17076.8 

86.1 

4.0 

20.0 

3.5 

86.4 

4.6 

8.5 

46.9 

13.7 

33  7.2 

17076.8 

86.  1 

9.6 

20.6 

3.9 

86.5 

4.6 

8.4 

46.2 

14.3 

333.5 

16811.7 

86.2 

8.6 

21.  7 

6.0 

86.7 

4.4 

7.7 

44.9 

15.4 

327.3 

16362.6 

86.4 

10.6 

22.0 

6.0 

86.8 

4.3 

6.5 

44.6 

15.  7 

325.5 

162  32.6 

86.6 

12.2 

22.4 

8.4 

87.5 

4.0 

-2.0 

44.2 

16.1 

323.1 

16063.5 

87.5 

13.9 

22.8 

8.3 

87.6 

4.0 

-2.2 

43.8 

16.5 

320.8 

15899.1 

87.6 

14.9 

24.3 

9.4 

87.7 

3.8 

-2.7 

42.3 

18.0 

312.8 

15319.5 

87.7 

15.2 

27.6 

11.6 

87.8 

3.4 

-3.7 

39.  b 

21.3 

295.6 

14079.7 

87.9 

17.0 

28.2 

11.5 

87.8 

3.2 

-4.4 

39.2 

21.8 

292.3 

13849.1 

87.9 

IB. 5 

29.0 

13.4 

88.0 

1.4 

-6.9 

38. G 

22.  7 

288.9 

13599.4 

88.2 

19.2 

30.2 

13.7 

88.3 

-.1 

-8.0 

37.2 

>4.0 

286.2 

13404.3 

88.5 

21.6 

31.0 

13.7 

48.3 

-.1 

-8.1 

37.2 

24.7 

279.9 

12954.7 

88.5 

22.9 

33.0 

14.9 

88.3 

-.4 

— b . 2 

3b. 0 

26.7 

270.5 

12273.8 

88.5 

24.3 

34.0 

17.9 

89.1 

-3.1 

-9.8 

35.3 

27.7 

263.4 

12028.0 

89.4 

26.4 

34.5 

19.0 

89.6 

-4.9 

-10.2 

35.2 

28.2 

256.5 

11807.8 

89.9 

26.1 

35.0 

21.3 

90.2 

-4,9 

-10.4 

34.8 

29.7 

252.8 

11690.0 

90.5 

30.1 

36.0 

22.7 

90.6 

-8.8 

-10.2 

34.5 

29.  7 

240.5 

11294.6 

90.9 

32.2 

37.0 

23.7 

90.6 

-10.1 

-10.2 

34.3 

30.6 

226.4 

10845.5 

91.1 

33.3 

40.0 

27.2 

92.1 

-13.1 

-10.5 

32.9 

33.6 

l °9.  3 

9976.5 

92.4 

35.2 

40.4 

26.  7 

91.9 

-14.0 

-10.6 

32.7 

34.0 

196.0 

9872.1 

92.2 

36.5 

42.0 

10.7 

92.5 

-15.6 

-10.8 

31.8 

35.7 

185.7 

9541.6 

92.8 

39.4 

46.0 

31.5 

92.9 

-16.6 

-11.2 

31.3 

39.3 

130.0 

7761.5 

93.2 

40.6 

47.0 

33.3 

93.1 

-17.5 

-11.7 

30.7 

40.4 

128.1 

7698.6 

93.4 

42.9 

50.0 

35.1 

93.5 

-18.3 

-12.0 

30.1 

43.2 

93.4 

6539.4 

93.8 

43.9 

54.0 

38.4 

94.0 

-19.9 

-12.4 

29.8 

47.3 

78.9 

5681.8 

94.3 

45.6 

61.0 

44.6 

95.2 

-21. c 

-13.3 

27.3 

54.2 

51.2 

3683.5 

95.5 

47.3 

67.0 

48.3 

96.1 

-22.8 

-14.5 

26.2 

69.1 

28.9 

2078.1 

96.5 

49.4 

70.0 

51.8 

96.6 

-23.6 

-15.5 

25.8 

63.0 

16.2 

1169.8 

97.0 

51.0 

74.0 

55.1 

95.5 

-24.6 

-15.9 

25.1 

67.0 

4.2 

300.9 

95.9 

52.4 

74.0 

54.6 

96.2 

-25.1 

-17.7 

24.8 

67.2 

e.6 

617.1 

96.7 

54.0 

77.0 

56.3 

96.5 

-25.5 

-18.1 

24.2 

70.2 

1.6 

115.9 

97.0 

55.9 

80.0 

57.6 

97.1 

-26.1 

-19.0 

23.9 

73.2 

97.6 

58.6 

84.0 

61.5 

97.5 

-26.6 

-19.7 

23.7 

76.9 

♦ MO# 

******* 

98.0 

60.0 

87.0 

64.5 

98.2 

-27.1 

-20.7 

23.2 

80.0 

• •♦•** 

******* 

98.7 

81.8 

90.0 

64.6 

93.7 

-2  7.7 

-21.9 

22.6 

83,0 

****** 

******* 

99-  3 

o4.1 

lOu.O 

75.4 

97.9 

-29.2 

-24.4 

22. C 

92.7 

♦♦♦♦♦♦ 

******* 

100.5 

65.7 

102.0 

76.2 

100. 6 

-29.8 

-25.7 

21.7 

94.9 

****** 

******* 

101.2 

68.1 

105.0 

78.0 

100.9 

-30.1 

-26.1 

21.7 

97.6 

****** 

******* 

101.5 

*9.7 

105.5 

79.3 

101.9 

-30.8 

-26.9 

21.4 

98.2 

♦ ♦♦♦♦♦ 

******* 

102.6 

71.3 

107.0 

80.0 

102.9 

-31.5 

-27.7 

21.1 

99.8 

♦♦♦*♦♦ 

♦****♦• 

103.6 

73.8 

111.0 

87.9 

103.8 

-31.8 

-28.3 

21.1 

103. 6 

******* 

104.5 

75.4 

112.0 

93.1 

105.1 

-32.0 

-28.4 

20.9 

104.6 

****** 

******* 

105.8 

77.8 

113.0 

93.5 

105.5 

-32.2 

-28.3 

2G.9 

105.6 

#♦♦♦♦♦ 

******* 

106.2 

79.9 

113.5 

94.3 

106.  1 

-32.2 

-2  8.2 

21.0 

106*0 

♦ ♦♦♦♦♦ 

******* 

106.8 

82.1 

115.0 

95.2 

105.6 

-32.3 

-28.1 

21.0 

107.4 

•♦*♦*• 

******* 

106.5 

84.1 

117.5 

98.2 

107.1 

-32.3 

-28.3 

20.8 

109.9 

♦♦♦♦♦♦ 

******* 

107.8 

8*. 3 

121.0 

101.7 

107.8 

-33.1 

-28.5 

20.6 

113.2 

♦♦♦**♦ 

******* 

108.5 

88.4 

123.5 

101.9 

108.1 

-33.3 

-28.7 

20.6 

115.6 

****** 

******* 

108.8 

90.5 

125.0 

102.9 

106.0 

-33.4 

-28.9 

20.5 

117.1 

108.7 

92.3 

126.0 

103.6 

107.9 

-33.5 

-29.4 

20.3 

119.1 

****** 

******* 

108.6 

94.3 

126.6 

105.3 

109.2 

-33.5 

-29.6 

20.3 

118.7 

****** 

******* 

109.9 

MSTANCE  BARGE  TRAVELLED  106.0 
MSTANCE  ANCHOR  TRAVELLED  96.3 


fix  ANCHOR  TEST 


LAND 

3b 

[y 

i LB. 

- 1 0«M0V  l-FIX 

1.0  IN  CHAIN.  180  FT  - 2.0  IN  CHAIN 

3.0  IN  CHAIN 


MAIN  LENGTH  ON  BOTTOM 
HAIN  WEIGHT  ON  BOTTOM 
NCHOR  CROWN  DEPTH 
INCHOR  SHANK  TIP  DEPTH 


13.  ANCHOR  FLUKE  TIP  DEPTH 

lb.  MATER  OEPTH 

IS.  TOTAL  BOTTOM  WEIGHT 


NOTE  - POSITIVE  SHANK 
ANCLE  IN01CATES 
SHANK  TIP  MELON 
CROWN 


8 

9 

10 

11 

12 

13 

16 

15 

IPS 

FEET 

LBS 

FEET 

FEET 

FEET 

FEET 

L8S 

.3.2 

360.3 

17303.1 

85.8 

87.6 

91.0 

88.0 

28303.1 

.3.7 

337.2 

17076.9 

96  s t 

87.8 

91.3 

88.0 

28076.8 

.3.7 

337.2 

17076.8 

86.  1 

87.8 

91.3 

88 . 0 

28076.8 

A. 3 

333.5 

16911.7 

86.2 

87.9 

91.6 

88.0 

27811.7 

L5.<t 

327.3 

16362.6 

86.6 

87.9 

91.6 

88.0 

27362.6 

iS.7 

325.5 

16232.b 

86.6 

87.8 

91.6 

88.0 

27232.6 

Lb.  1 

323.1 

16063.5 

87.5 

87.1 

92.0 

88.0 

27063.5 

Lb.S 

320.8 

15899.1 

87.6 

87.2 

92.1 

88.0 

26899.1 

L8.0 

312.8 

15319.5 

87.7 

87.2 

92.2 

88.0 

26319.5 

■1.3 

295.6 

16079.7 

87.9 

87.1 

92.2 

88.0 

25079.7 

>1.8 

292.3 

13869.1 

87.9 

87.0 

92.2 

88.0 

26869.1 

!2.  7 

288.9 

13599.6 

88.2 

86.8 

92.3 

88.0 

26599.6 

JS.O 

286.2 

13606.3 

88.5 

86.9 

92.6 

88.0 

26606.3 

?6.7 

279.9 

12956.7 

88.5 

86.9 

92.6 

88.0 

23956.7 

?b.  7 

270.5 

12273.9 

88.5 

86.9 

92.5 

88.0 

23273.8 

7.7 

263.6 

12028.0 

89.6 

87.5 

93.3 

88.0 

23028.0 

78.2 

256.5 

11807.8 

89.9 

87.9 

93.7 

88.0 

22807.8 

?S.  7 

252.8 

11690.0 

90.5 

88.5 

96.3 

88.0 

22690.0 

29. 7 

260.5 

11296.6 

90.9 

88.9 

96.7 

88.0 

22296.6 

iO.b 

226.9 

10865.5 

91.1 

89.1 

96.9 

88.0 

21865.5 

33.  b 

199.3 

9976.5 

92.6 

90.6 

96.1 

88.0 

20976.5 

16.0 

196.0 

9872.1 

92.2 

90.2 

95.9 

88.0 

20872.1 

35.7 

185.7 

9561.6 

92.8 

90.8 

96.5 

88.0 

20561.6 

39.3 

130.0 

7761.5 

93.2 

91,1 

96.8 

88.0 

18761.5 

90. 9 

128.1 

7698. 6 

93.6 

91.3 

97.0 

88.0 

18698.6 

93.2 

93.6 

6599.6 

93.8 

91.6 

97.6 

88.0 

17589.6 

97.3 

78.9 

5681.8 

96.3 

92.1 

97.8 

•8.0 

16681.8 

59.2 

51.2 

3683.6 

95.5 

93.2 

98.9 

88.0 

16683.5 

aasaP 

28.9 

2078.1 

96.5 

93.9 

99.7 

88.0 

13078.1 

63.0 

16.2 

1169.8 

97.0 

96.3 

100.2 

88.0 

12169.8 

67.0 

6.2 

300.9 

95.9 

93.0 

99.0 

88.0 

11300.9 

67.2 

8.6 

617.1 

96.7 

93.6 

99.6 

88.0 

11617.1 

*70.2 

1.6 

115.9 

97.0 

93.8 

99.9 

88.0 

11115.9 

73.2 

97.6 

96.3 

100.6 

•8.0 

10332.5 

76.9 

****** 

98.0 

96.6 

100.7 

88.0 

8862.7 

80.0 

• ****» 

*♦*♦**♦ 

98.7 

95.2 

101.6 

88.0 

8676.8 

83.0 

** *♦** 

99-3 

95.6 

Ml- 8 

88,0 

7867.0 

92.7 

****** 

******* 

100.5 

96.5 

102.8 

88.0 

5170.8 

99.9 

****** 

******* 

101.2 

97.0 

103.6 

88.0 

5032.0 

97.6 

****** 

******* 

101.5 

97.3 

103.7 

88.0 

3926.7 

98.2 

****** 

******* 

102.6 

98.2 

106.6 

88.0 

6185.5 

99.  d 

****** 

******* 

103.6 

99.2 

105.5 

88.0 

6162.9 

C3.6 

«*•*♦• 

******* 

106.5 

100.0 

106.6 

88.0 

2756.5 

06. 6 

****** 

******* 

105.8 

101.3 

107.7 

88.0 

2763.6 

05.  b 

•••••• 

******* 

106.2 

101.7 

108.1 

88.0 

2350.2 

06.0 

****** 

******* 

106.8 

102.3 

100.7 

88.0 

2097.7 

07.6 

****** 

******* 

106.5 

102.0 

108.6 

88.0 

1562.6 

09.9 

****** 

******* 

107.8 

103.3 

109.7 

88.0 

1031.6 

13.2 

****** 

******* 

108.5 

106.0 

110.6 

88.0 

28.1 

15.6 

••*••• 

******* 

108.8 

106.3 

110.6 

88.0 

-812.8 

17.1 

****** 

108.7 

106.2 

110.5 

88.0 

-1116.6 

19.1 

****** 

* ****** 

108.6 

106.1 

110.6 

88.0 

-1116.6 

1(3.  7 

****** 

******* 

109.9 

105.3 

111.7 

88.0 

-1326.9 

C-14 
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DISTRIBUTION  LIST 


AFB  CESCH,  Wright-Pattcrson.  HO  Tactical  Air  Cmd/DEMM  (Schmidt)  Langley,-  VA.  MAC/DET,-  Scott,  IL; 

MACOS-XOXC  (Col  Lee)  Scott.  IL.  Stinfo  Library,  Offatt  NE 
ARCTICSUBLAB  Code  54.  San  Diego.  CA 

ARMY  36th  Engineer  Group  AFVK-C  (Capt  P Topp).  Ft  Bennmg,  GA.  ARRADCOM.  Dover.  NJ; 

BMDSC-RE  (H  McClellan)  Huntsville  AL.  DAEN-MPE-D  Washington  DC,  QTRMSTR  Scol  (Code 
ATSM-CD)  Ft.  Lee.  VA 

ARMY  COASTAL  ENGR  RSCH  CEN  Fort  Belvoir  VA:  R Jachowski.  Fort  Belvoir  VA 
ARMY  COE  Philadelphia  Dist  (LIBRARY)  Philadelphia.  PA 

ARMY  CORPS  OF  ENGINEERS  MRD-Eng  Div  , Omaha  NE.  Seattle  Dist  Library,  Seattle  WA 

ARMY  CRREL  A.  Kovacs.  Hanover  NH;  Library,  Hanover  NH 

ARMY  DARCOM  Code  DRCMM-CS  Alexandria  VA 

ARMY  ENG  WATERWAYS  EXP  STA  Library.  Vicksburg  MS 

ARMY  ENGR  DIST  Library.  Portland  OR 

ARMY  ENVIRON  HYGIENE  AGCY  HSE-EW  Water  Oual  Eng  Div  Aberdeen  Prov  Grnd  MD 

ARMY  MAT  SYS  ANALYSIS  ACT  Code  DRXSY-CM  (M  Ogorzalek)  Aberdeen  Proving  Grnd  MD 

ARMY  MATERIALS  & MECHANICS  RESEARCH  CENTER  Dr,  Lenoe.  Watertown  MA 

ARMY  MOBIL  EQUIP  R&D  COM  Code  DRDME-GE  (Heavy)  Fort  Belvoir,  VA.  DRDME-GS  Fuel  Tech  Br. 

Ft  Belvoir.  VA,  DRDME-MR  (J  Sargent)  Ft  Belvoir  VA 
ARMY  MTMC  Trans  Engr  Agency  MTT-CE,  Newport  News.  VA 
ARMY  TRANSPORTATION  SCHOOL  Code  ATSPO  CD-TE  Fort  Eustis.  VA 
ARMY  TRNG  & DOCTRINE  CMD  Code  ATCD-SL  Fort  Monroe.  VA 
ARMY-DEPOT  SYS  COMMAND  DRSDS-AI  Chambersburg.  PA 
ASST  SECRETARY  OF  THE  NAVY  Spec  Assist  Submarines.  Washington  DC 
BUREAU  OF  RECLAMATION  Cede  1512  (C  Selander)  Denver  CO 
CINCLANT  CIV  ENGR  SUPP  PLANS  OFFR  NORFOLK,  VA 
CINCPAC  Fac  Engrng  Div  (J44)  Makalapa.  HI 

CNM  Code  03462.  Washington  DC.  Code  043  Washington  DC:  Code  MAT-04.  Washington.  DC.  MAP-0718. 
Washington,  DC,  NMAT  - 044,  Washington  DC 

CNO  Code  NOP-964.  Washington  DC;  Code  OP  323.  Washington  DC.  Code  OP  405.  Washington  DC,  Code  OP 
405.  Washington.  DC,  Code  OP  414,  Washington  DC:  Code  OP  97  Washington  DC:  Code  OP  97 
Washington.  DC.  Code  OP  987  Washington  DC,  Code  OP-413  Wash.  DC.  Code  OP32’  Washington  DC: 

Code  OPNAV  09B24  (H).  Code  OPNAV  22,  Wash  DC;  Code  OPNAV  23.  Wash  DC.  OP-23  (Capt  J H 
Howland)  Washinton.  DC,  OP-41  IF,  Wash  DC.  OP987J.  Washington.  DC 
COMCBPAC  Operations  Off.  Makalapa  HI 
COMDEVGRUONE  CMDR  San  Diego.  CA 
COMFLEACT,  OKINAWA  PWO.  Kadena.  Okinawa 
COMNAVBEACHPHIBREFTRAGRU  ONE  San  Diego  CA 
COMNAVMARlANAS  Code  N4.  Guam 
COMSUBDEVGRUONE  Operations  Offr,  San  Diego,  CA 
COMNAVSURFLANT  Norfolk,  VA 
NAVSURFPAC  Code  N-4,  Coronado 

COMOPTEVFOR  CMDR.  Norfolk.  VA;  Code  705.  San  Diego,  CA 
DEFENSE  INTELLIGENCE  AGENCY  DB-4C1  Washington  DC 

DEFFUELSUPPCEN  DFSC-OWE,  Alexandria  VA;  DFSC-OWE  (Term  Engrng)  Alexandria.  VA 

DLSIE  Army  Logistics  Mgt  Center,  Fort  Lee.  VA 

DNA  STTL.-  Washington  DC 

DTIC  Defense  Technical  Info  Ctr/ Alexandria.  VA 

DTNSRDC  Anna  Lab  (Code  119)  Annapolis  MD;  Anna  Lab  (Code  1568)  Annapolis  MD,  Anna  Lab.  Code- 
2724  (D  Bloomquist)  Annapolis.  MD:  Anna  Lab,  Code  2842  (Mr  Sherman)  Annapolis.  MD 
DTNSRDC  Code  1706,  Bethesda  MD;  Code  172  (M.  Krenzke).  Bethesda  MD 
DTNSRDC  Code  284  (A.  Rufolo),  Annapolis  MD 
DTNSRDC  Code  4111  (R.  C.ierich).  Bethesda  MD 
FMFLANT  CEC  Offr,  Norfolk  VA 
FMFPAC  CG(FEO)  Camp  Smith,  HI 

GSA  Assist  Comm  Des  & Cnst  (FAIA)  D R Dibner  Washington.  DC 
HCU  ONE  CO.  Bishops  Point.  HI 
KWAJALEIN  MISRAN  BMDSC-RKL-C 

LIBRARY  OF  CONGRESS  Washington.  DC  (Sciences  & Tech  Div) 

MARINE  CORPS  BASE  1st  For  Serv  Supp  Gru  (CSS-5)  Camp  Pendleton  CA:  PWD  - Mamt.  Control  Div. 

Camp  Butler,  Kawasaki,  Japan,  PWO.  Camp  S,  D.  Butler,  Kawasaki  Japan 
MARINE  CORPS  HQS  Code  LM-2,  Washington.  DC 


MCAS  Facil  Engr  Div  Cherry  Point  NC.  CO.  Kaneohe  Bay  HI;  Code  S4,  Ouantico  VA,  Facs  Maint  Dept  • 
Operation*  Div,  Cherry  Point 

MCDEC  M&L  Div  Ouantico  VA.  NSAP  REP,.  Ouantico  VA 

MCRD  PWO.  San  Diego  Ca 

MILITARY  SEALIFT  COMMAND  Washington  DC 

NAS  PWO  Sigonella  Sicily 

NAF  PWO,  Atsugi  Japan 

NALF  OINC,  San  Diego.  CA 

NARF  Code  100.  Cherry  Point.  NC;  Equipment  Engineering  Division  (Code  61000),  Pensacola.  FL 
NAS  Dir.  Util.  Div ...  Bermuda;  PWD  - Engr  Div..  Oak  Harbor,-  WA.  PWD  Maint  Div  , New  Orleans,  Belle 
Chasse  LA,  PWD.  Code  1821H  (Pfankuch)  Miramar,  SD  CA;  PWD.  Willow  Grove  PA;  PWO  Belle  Chasse. 
LA,  PWO  Key  West  FL.  PWO  Whiting  Fid.  Milton  FL,  PWO.  Glenview  IL;  ROICC  Key  West  FL,  SCE 
Norfolk.  VA,  SCE.  Barbers  Point  HI 
NATL  BUREAU  OF  STANDARDS  Kovacs.  Washington.  D C 
NATL  RESEARCH  COUNCIL  Naval  Studies  Board.  Washington  DC 
NAVACT  PWO,  London  UK 
NAVAEROSPREGMEDCEN  SCE,.  Pensacoia  FL 
NAVAIRDEVCEN  Code  813,  Warminster  PA 
NAVCHAPGRU  CO  Williamsburg  VA 

NAVCOASTSYSCEN  Code  719,  Panama  City,  FL;  Code  772  (C  B Koesy)  Panama  City  FL;  CO,  Panama  City 
FL.  Code  715  (J  Ouirk)  Panama  City,  FL,  Code  715  (J.  Mittleman)  Panama  City,  FL;  Library  Panama  City,- 
FL 

NAVCOMMAREAMSTRSTA  SCE,  Wahiawa  HI:  SCE  Unit  1 Naples  Italy 

NAVCOMMSTA  Code  401  Nea  Makn,  Greece;  PWD  Maint  Control  Div.  Diego  Garcia  Is  ; PWO,  Exmouth, 
Australia 

NAVCONSTRACEN  Code  00U15,  Port  Hueneme  CA;  Curriculum/Instr.  Stds  Offr,  Gulfport  MS 
NAVEDTRAPRODEVCEN  Technical  Library,  Pensacola,  FL 
NAVELEXSYSCOM  Code  PME  124-61,  Washington,  DC.  PME  124-612,  Wash  DC 
NAVEODTECHCEN  Code  605.  Indian  Head  MD 
NAVFAC  PWO,  Centerville  Bch,  Femdale  CA 

NAVFACENGCOM  Code  03T  (Essoglou)  Alexandria.  VA:  Code  043  A'exandna.  VA;  Code  044  Alexandria, 
VA;  Code  0453  (D.  Potter)  Alexandria.  VA;  Code  0453C.  Alexandria,  VA;  Code  0454B  Alexandria,  Va, 
Code  04A1  Alexandria,  VA,  Code  04B3  Alexandria.  VA,  Code  06.  Alexandria  VA:  Code  044B) 

Alexandria,  VA;  Code  100  Alexandria.  VA;  Code  1002B  (J.  Leimanis)  Alexandria,  VA;  Code  1113, 
Alexandria.  VA;  Momson  Yap,  Caroline  Is 

NAVFACENGCOM  - CHES  DIV.  Code  405  Wash.  DC;  Code  407  (D  Scheesele)  Washington.  DC:  Code 
FPO-1C  Washington  DC;  Code  FPO-lE,  Wash  DC:  FPO-1  Washington,  DC;  FPO-1EA5  Washington  DC; 
FPO-IP/1P3  Washington,  DC 

NAVFACENGCOM  - LANT  DIV.  Code  403.  Norfolk,  VA.  Eur.  BR  Deputy  Dir.  Naples  Italy,  RDT&ELO 
102A,  Norfolk.  VA 

NAVFACENGCOM  - NORTH  DIV  (Boretsky)  Philadelphia,  PA;  CO;  Code  04  Philadelphia,  PA;  Code  09P 
Philadelphia  PA.  Code  1028,  RDT&ELO.  Philadelphia  PA;  ROICC.  Contracts.  Crane  IN 
NAVFACENGCOM  - PAC  DIV  CODE  09P  PEARL  HARBOR  HI;  Code  2011  Pearl  Harbor,  HI;  Code  402. 

RDT&E,  Pearl  Harbor  HI:  Commander,  Pearl  Harbor,  HI 
NAVFACENGCOM  - SOUTH  DIV  Code  90.  RDT&ELO,  Charleston  SC. 

NAVFACENGCOM  - WEST  DIV.  AROICC,  Contracts.  Twentymne  Palms  CA;  Code  04B  San  Bruno.  CA; 

O9P/20  San  Bruno,  CA;  RDT&ELO  Code  2011  San  Bruno,  CA 
NAVFACENGCOM  CONTRACT  AROICC,  Point  Mugu  CA;  Dir.  Eng.  Div  , Exmouth,  Australia:  Eng  Div 
dir.  Southwest  Pac,  Manila,  PI.  OICC,  Southwest  Pac,  Manila.  PI:  OIC’G'ROICC.  Balboa  Panama  Canal; 
ROICC  AF  Guam;  ROICC,  Diego  Garcia  Island;  ROICC,  Keflavik.  Iceland.  ROICC.  NAS.  Corpus  Christi, 
TX.  ROICC,  Pacific,  San  Bruno  CA;  ROICC-OICC-SPA,  N rf.  Ik,  VA 
NAVFORCARIB  Commander  (N42),  Puerto  Rico 
NAVMAG  SCE.  Subic  Bay,  R.P. 

NAVOCEANO  Code  3432  (J.  DePalma),  Bay  St.  Louis  MS;  Library  Bay  St  Louis,  MS 
NAVOCEANSYSCEN  Code  4473  Baysde  Library,  San  Diego,  CA;  Code  4473B  (Tech  Ls.bi  San  Diego,  CA; 
Code  52  (H.  Talkington)  San  Diego  CA;,  Code  5204  (J.  Stachiw),  San  Diego,  CA,  Code  5214  (H  Wheeler), 
San  Diego  CA;  Code  5221  (R.Joncs)  San  Diego  Ca;  Code  5311  (Bachman)  San  Diego.  CA;  Hawaii  Lab  (R 
Yumon)  Kailua,  HI,  Hi  Lab  Tech  Lib  Kailua  HI 
N AVPETRES  Director,  Washington  DC 

NAVPGSCOL  C.  Morers  Monterey  CA;  Code  61 WL  (O.  Wilson)  Monterey  CA;  E.  Thornton,  Monterey  CA 
NAVPHIBASE  CO,  ACB  2 Norfolk,  Va  ; COMNAVBEACHGRU  TWO  Norfolk  VA;  Code  S3T,  Norfolk  VA; 
Dir.  Amphib,  Warfare  Brd  Staff,  Norfolk,  VA;  Harbor  Clearance  Unit  Two,  Little  Creek,  VA;  SCE 
Coronado,  SD.CA 

NAVREGMEDCEN  Chief  of  Police,  Camp  Pendleton  CA;  SCE  (D  Kaye);  SCE,  Guam 
NAVREGMEDCEN  SCE,  Yokosuka,  Japan 
NAVSCOLCECOFF  C35  Port  Hueneme,  CA 


NAVSCSOL  PWO.  Athens  OA 

NAVSEASYSCOM  Code  C132  (Mr  J Peters)  Washington.  DC,  Code  OOC-D.  Washington.  DC;  Code  PMS 
395  A 3.  Washington.  DC.  Code  PMS  395  A2,  Washington.  DC,  Code  SEA  OOC  Washington.  DC; 

PMS-395  Al,  Washington.  DC,  PMS395-A3.  Washington,  DC.  SEA  04E  (L  Kess)  Washington.  DC 
NAVSECGRUACT  PWO.  Adak  AK 
NAVSHIPREPFAC  Library.  Guam.  SCE  Sutuc  Bay 

NAVSHIPYD  Bremerton,  WA  (Carr  Inlet  Acoustic  Range);  Code  202  4,  Long  Beach  CA,  Code  202.5 
(Library)  Puget  Sound.  Bremerton  WA,  Code  380.  Portsmouth,  VA;  Code  400.  Puget  Sound,  Code  410. 

Mare  Is Vallejo  CA,  Code  440  Portsmouth  NH,  Code  440.  Puget  Sound,  Bremerton  WA,  L D Vivian. 

Tech  Library.  Vallejo.  CA 

NAVSTA  Dir  Engr  Div.  PWD.  Mayport  FL,  CO  Roosevelt  Roads  P R Puerto  Rico;  Code  4.  12  Marine  Corps 
Dist..  Treasure  Is...  San  Francisco  CA,  Engr  Dir  , Rota  Spain.  Long  Beach,  CA,  Maint.  Div  Dir/Code  531, 
Rodman  Panama  Canal,  PWD  (LTJG.P  M.  Motolenich).  Puerto  Rico.  PWO.  Keflavik  Iceland.  PWO. 

Mayport  FL;  SCE.'  Guam,  SCE,  Subic  Bay.  R.P  ; Security  Offr.  San  Francisco,  CA 
NAVSUPPFAC  PWD  Maint.  Control  Div,  Thurmont,  MD 
NAVSURFWPNCEN  G-52  (Duncan)  Dahlgren,  VA 
NAVTECHTRACEN  SCE,  Pensacola  FL 

NAVWPNCEN  Code  2636  China  Lake;  Code  3803  China  Lake,  CA 
NAVWPNSTA  Code  092.  Colts  Neck  NJ 
NAVWPNSTA  PW  Office  Yorktown,  VA 

NAVWPNSTA  PWD  - Maint.  Control  Div .,  Concord.  CA;  PWD  Supr  Gen  Engr,  Seal  Beach.  CA,  PWO. 

Charleston.  SC;  PWO.  Seal  Beach  CA 
NAVWPNSUPPCEN  Code  09  Crane  IN 
NCTC  Const.  Elec.  School.  Port  Hueneme.  CA 

NCBC  Code  10  Davisville,  RI.  Code  15,  Port  Hueneme  CA;  Code  155,  Port  Hueneme  CA,  Code  156,  Port 
Hueneme.  CA;  Code  1571,  Port  Hueneme,  CA 
NCBU  411  OIC.  Norfolk  VA 

NCR  20,  Code  R70,  20,  Commander,  30th  Det.  OIC,  Diego  Garcia  I 
NMCB  74,  CO,  FIVE.  Operations  Dept,  Forty.  CO;  THREE.  Operations  Off. 

NOAA  (Dr.  T,  Me  Guinness)  Rockville.  MD;  Library  Rockville.  MD 

NORDA  Code  410  Bay  St.  Louis,  MS;  Code  440  (Ocean  Rsch  Off)  Bay  St  Louis  MS,  Code  500,  (Ocean  Prog 
Off-Ferer)  Bay  St  Louis.  MS 

NRL  Code  5800  Washington.  DC;  Code  5843  (F.  Rosenthal)  Washington.  DC;  Code  8441  (R.A  Skop). 
Washington  DC 

NROTC  J W,  Stephenson,  UC,  Berkeley.  CA 

NSC  Code  44  (Security  Officer)  Oakland.  CA;  Code  54  1 Norfolk.  VA 

NSD  SCE,  Subic  Bay,  R.P 

NTC  OICC,  CBU-401,  Great  Lakes  IL 

NUCLEAR  REGULATORY  COMMISSION  T.C  Johnson.  Washington,  DC 

NUSC  Code  131  New  London,  CT;  Code  332,  B-80  (J.  Wilcox)  New  London,  CT;  Code  EA123  (R  S.  Munn), 
New  London  CT;  Code  TA131  (G.  De  la  Cruz),  New  London  CT 
OFFICE  SECRETARY  OF  DEFENSE  ASD  (MRA&L)  Code  CSS/CC  Washington,  DC,  OASD  (MRA&L) 

Dir,  of  Energy,  Pentagon,  Washington.  DC 

ONR  CO  (Code  701)  Pasadena,  CA;  Central  Regional  Office,  Boston.  MA;  Code  481,  Bay  St.  Louis.  MS; 

Code  485  (Silva)  Arlington.  VA;  Code  700F  Arlington  VA 

| PHIBCB  1 P&E,  San  Diego.  CA;  1,  CO  San  Diego.  CA;  1,-  CSWC  D Wellington,  San  Diego,  CA 

I ■ PMTC  Code  3144,  (E  Good)  Point  Mugu,  CA;  Code  3331  (S  Opato'vsky)  Point  Mugu.  CA,  EOD  Mobile 

Unit,  Point  Mugu,  CA,  Pat.  Counsel,  Point  Mugu  CA 

PWC  CO  Norfolk,  VA;  CO.  Great  Lakes  IL;  CO,  (Code  10).  Oakland.  CA,  CO,  Pear)  Harbor  HI;  Code  120, 
Oakland  CA,  Code  10,  Great  Lakes,  IL;  Code  120C.  (Library)  San  Diego.  CA;  Code  128,  Guam;  Code  154, 
Great  Lakes.  IL;  Code  200,  Great  Lakes  IL;  Code  424,  Norfolk.  VA;  CO  (Code  613).  San  Diego,  CA;  Code 
400,  Great  Lakes,  IL;  Code  400,  Pearl  Harbor,  HI;  Code  400.  San  Diego,  CA;  Code  420.  Great  Lakes.  IL; 
Code  4^j.  Oakland.  CA;  Code  505A  Oakland.  CA;  Code  600A  Norfolk,  VA,  "ode  700,  Great  Lakes,  IL;; 
Code  700,  San  Diego,  CA 
SPCC  PWO  (Code  120)  Mechanicsburg  PA 
SUPANX  PWO,  Williamsburg  VA 
UCT  ONE  OIC,  Norfolk,  VA 
US  NAVAL  FORCES  Korea  (ENJ-P&O) 

US  DEPT  OF  INTERIOR  Bur  of  Land  Mgmnt  Code  583,  Washington  DC 
; , US  GEOLOGICAL  SURVEY  Off.  M-.nne  Geology.  Piteleki,  Rcston  VA 

USCG  (G-MP-3/USP/82)  Washington  Dei  (Smith),  Washington,  DC;  G-EOE-4  (T  Dowd),  Washington,  DC; 

; Gulf  Strike  Team,  Bay  St.  Louis,  MS;  G-EOE-2/61  (Espinshade),  Washington.  DC;  Lant  Strike  Team 

j ;.  Elizabeth  City,  NC;  Pac  Strike  Team,  Hamilton  AFB,  CA 

USCG  R&D  CENTER  CO  Groton,  CT;  D.  Motherway,  Groton  CT;  S Rosenberg,  Groton,  CT 
USDA  Forest  Service  Reg  3 (R.  Brown)  Albuquerque.  NM;  Forest  Service,  San  Dimas,  CA 


MD'  °“ s*  E"8 

WATER  & POWER  RESOURCES  SP rW-p « " NY 

NUSC  Library,  Newport  RI  CE  (Smoak>  De™-.  CO 


